Retail Innovation – The User Acceptance of Mobile Service Technologies and the Effect on Retailer by Kallweit, Katrin
RETAIL INNOVATIONS – THE USER 
ACCEPTANCE OF MOBILE SERVICE 
TECHNOLOGIES AND THE EFFECT ON 
RETAILER 
 
 
Dissertation 
zur Erlangung des Doktorgrades der Wirtschaftswissenschaftlichen Fakultät 
der Georg-August-Universität Göttingen 
 
 
 
vorgelegt von 
Katrin Kallweit M.Sc. 
geboren in Halle an der Saale 
 
 
 
 
 
Göttingen, 2017
 Betreuungsausschuss und Prüfungskommission  
  
  
Erstbetreuer:    Prof. Dr. Waldemar Toporowski  
Professur für Handelsbetriebslehre  
Georg-August-Universität Göttingen  
Platz der Göttinger Sieben 3  
37073 Göttingen  
  
Zweitbetreuer:    Prof. Dr. Yasemin Boztuğ  
Professur für Marketing und Konsumentenforschung  
Georg-August-Universität Göttingen  
Platz der Göttinger Sieben 3  
37073 Göttingen  
  
Drittbetreuer:    Prof. Dr. Lutz M. Kolbe 
Professur für Informationsmanagement 
Georg-August-Universität Göttingen  
Platz der Göttinger Sieben 3  
37073 Göttingen  
 
Acknowledgements 
This doctoral thesis was written during my time as an external doctoral student at the Chair of Retailing 
at the Georg-August-Universität Göttingen. It has been a period of intense learning, definitely in the 
scientific arena but even more for myself on a personal level. I would like to reflect on the people who 
have been a tremendous help and showed incredible support throughout the entire time, which is 
something I am genuinely grateful for and always will be.  
First and foremost I would like to express my sincere gratitude to my advisor, Prof. Dr. Waldemar 
Toporowski, for the continuous support of my research, for his patience and especially for his motivation 
to be an outstanding doctor father from the very beginning to the end. His guidance was crucial during 
all the time of research and writing of this thesis. Furthermore, I would like to thank my second 
examiner, Prof. Dr. Yasemin Boztug. She already supported during my master thesis and kindly agreed 
to write the second dissertation assessment about this doctoral thesis. I am also grateful that Professor 
Prof. Dr. Lutz M. Kolbe agreed to be my third examiner. Furthermore, I would like to send special 
thanks to my fellow “research mate” Dr. Philipp Spreer for the stimulating discussions, various 
overnight sessions during which we were working together towards deadlines, and above it all for the 
fun we have had during the last years of academic collaboration 
A very special gratitude goes out to all down at the Rid Foundation (Munich), namely Michaela 
Pichlbauer and Peter Habit, for their valuable guidance I thoroughly appreciate. Moreover, I am also 
grateful to my employers over the last 6 years which have given me the freedom and support to follow 
through on my academic journey: 'elaboratum' (Munich), 'MaibornWolff (Munich)' and 'nexible' 
(Düsseldorf) including my current and former colleagues for the support I received and still receive to 
this very day. Also I would like to thank my friend and mentor over the last ten years, John-Paul Pieper, 
for his faith in my skills and for accepting nothing less than excellence from myself. 
Getting through my dissertation required more than academic support, and I have many, many people 
who listened to my challenges with empathy, sharing a different viewpoint to put things into perspective 
or just an open ear when everthing simply seemed overwhelming in one of those moments. I am grateful 
for each minute all of you have spent and this acknowledgement section would not be enough, by far, 
  
 
to express my gratitude for deserving friendships like the ones we share. Therefore allow me to call out 
a special mention for each one of you:. Philipp Rauschanbel, Sandra Schatz, Johanna Auchtor, Christoph 
Kleine, Christina Stumpf, Michael Bauer, Lena Renke and Franziska Rödiger. Particular thanks goes to 
my best friend Tina, who is always on my side and prop me up during busy times with humor, wine and 
a lot of chocolate. I could never have done this without you! Last but not least, I would like to thank my 
family for their love and care throughout my life.
I 
   
Table of Contents 
 
List of Tables ......................................................................................................................................... III 
List of Figures ....................................................................................................................................... IV 
List of Abbreviations .............................................................................................................................. V 
1 General Introduction ........................................................................................................................ 1 
1.1 The relevance of Mobile Services in Retail Stores .................................................................. 1 
1.2 Framework and research outline ............................................................................................. 3 
1.3 References (General Introduction) ........................................................................................ 12 
2 The relationship between mobile service acceptance and store patronage intention (Study 1) .... 16 
2.1 Introduction ........................................................................................................................... 17 
2.2 Conceptual Background and Hypothesis Development ........................................................ 19 
2.2.1 Technology acceptance ................................................................................................. 21 
2.2.2 Store patronage intention ............................................................................................... 23 
2.3 Methodology ......................................................................................................................... 24 
2.3.1 Research Setting ............................................................................................................ 24 
2.3.2 Construct Measurement ................................................................................................. 26 
2.3.3 Data analysis .................................................................................................................. 26 
2.4 Results ................................................................................................................................... 26 
2.4.1 Descriptive statistics ...................................................................................................... 26 
2.4.2 Measurement model ...................................................................................................... 27 
2.4.3 Structural models ........................................................................................................... 28 
2.5 Discussion and conclusion .................................................................................................... 31 
2.6 References (Study 1) ............................................................................................................. 33 
3 Why do Customers Use Self-Service Information Technologies in Retail? The Mediating Effect of 
Perceived Service Quality (Study 2) ..................................................................................................... 39 
3.1 Introduction ........................................................................................................................... 40 
3.1.1 Self-service technologies with focus on information .................................................... 40 
3.1.2 Study objective .............................................................................................................. 41 
3.2 Conceptual Framework and Hypothesis Development ......................................................... 42 
3.2.1 Acceptance of Self-Service Technologies ..................................................................... 43 
3.2.2 Service Quality .............................................................................................................. 45 
3.3 Methodology ......................................................................................................................... 47 
3.3.1 Research Setting ............................................................................................................ 47 
3.3.2 Procedure and Participants ............................................................................................ 48 
3.3.3 Construct Measurement ................................................................................................. 50 
3.4 Results ................................................................................................................................... 51 
II 
 
3.4.1 Analysis Strategy ........................................................................................................... 51 
3.4.2 Measurement Validation ............................................................................................... 51 
3.4.3 Hypotheses Tests ........................................................................................................... 53 
3.5 Discussion ............................................................................................................................. 55 
3.5.1 Theoretical and Managerial Implications ...................................................................... 56 
3.5.2 Limitations and Further Research ................................................................................. 58 
3.6 References (Study 2) ............................................................................................................. 60 
4 Exploring Customer Segments based on the Acceptance of Self-Service Technologies in Retailing 
(Study 3) ................................................................................................................................................ 68 
4.1 Introduction ........................................................................................................................... 69 
4.2 Literature Review .................................................................................................................. 71 
4.2.1 Technology Acceptance Research ................................................................................. 71 
4.2.2 Customer Segmentation................................................................................................. 73 
4.3 Model Development .............................................................................................................. 74 
4.4 Research Methodology .......................................................................................................... 76 
4.4.1 Research setting and prestudy ....................................................................................... 76 
4.4.2 Sampling ........................................................................................................................ 78 
4.4.3 Measurement instruments .............................................................................................. 79 
4.5 Results ................................................................................................................................... 81 
4.6 General Discussion ................................................................................................................ 84 
4.6.1 Conclusion ..................................................................................................................... 84 
4.6.2 Implications for Research and Practice ......................................................................... 86 
4.6.3 Limitations and further research directions ................................................................... 88 
4.7 References (Study 3) ............................................................................................................. 90 
Appendix ........................................................................................................................................... 98 
Factor ..................................................................................................................................................... 99 
5 General Conclusion ..................................................................................................................... 103 
5.1 Research and Practical Implications .................................................................................... 103 
1.1 Limitations and Further Research ....................................................................................... 104 
5.2 References (General Conclusion) ........................................................................................ 107 
Versicherung ......................................................................................................................................... IX 
Curriculum Vitae .................................................................................................................................... X 
 
III 
   
List of Tables 
Table 1: Overview of studies ................................................................................................................. 11 
Table 2: Empirical research of retailing service technologies acceptance ............................................ 20 
Table 3: Measure and Items .................................................................................................................. 27 
Table 4: Shared Variance and Average Variance Extracted ................................................................. 28 
Table 5: Hypotheses Testing ................................................................................................................. 29 
Table 6: Mediation effect ...................................................................................................................... 30 
Table 7: Overview of relevant literature on retail SST acceptance ....................................................... 43 
Table 8: Functionalities of the application used in the experiment ....................................................... 50 
Table 9: Measure and Items .................................................................................................................. 52 
Table 10: Shared Variance and Average Variance Extracted ............................................................... 53 
Table 11: Hypotheses Testing ............................................................................................................... 54 
Table 12: Mediation effect of perceived service quality ....................................................................... 54 
Table 13: Prior research overview on customer segmentation and technology acceptance .................. 73 
Table 14: Constructs, loadings and scale reliabilities............................................................................ 80 
Table 15: Cluster centres and user characteristics of the end solution .................................................. 82 
Table 16: Results of the ANOVA ......................................................................................................... 83 
Table 17: Summary of the segmentation results ................................................................................... 85 
  
IV 
 
List of Figures 
Figure 1: Mobile Service in the customer buying process (Puccinelli et al., 2009) ................................ 2 
Figure 2: Innovations in retail (Sorescu, et al., 2011) ............................................................................. 4 
Figure 3: Main literature pointing to retail innovations at the point of sale and research gap ................ 6 
Figure 4: Overview of the conceptual framework (following Evanschitzky et al., 2015) ...................... 7 
Figure 5: Research model for MRS acceptance .................................................................................... 24 
Figure 6: Mobile self-service application used in the study .................................................................. 25 
Figure 7: Proposed Model and Hypotheses ........................................................................................... 47 
Figure 8: Structure of the Study ............................................................................................................ 49 
Figure 9: Empirical Results ................................................................................................................... 55 
Figure 10: Underlying acceptance model for the segmentation ............................................................ 76 
Figure 11: Segmentation procedure model ............................................................................................ 81 
 
  
V 
 
 
List of Abbreviations  
AI   Adequacy of Information  
ANOVA Analysis of Variance  
ATU   Attention to Use  
AVE   Average Variance Extracted  
CFI   Comparative Fit Index  
C.R.   Composite Reliability  
d.f.   Degrees of Freedom  
DIY   Do-It-Yourself  
FPC   Familiarity with the Product Category  
H   Hypothesis 
IR   Intention to Reuse  
IT   Information Technology  
MRS  Mobile Retail Service 
MSA   Mobile Sales Assistant  
n   Sample Size n.  
pag.   No Page Number  
NFI   Need for Interaction  
NI   Not investigated  
No.   Number 
PC   Personal Computer 
PDA  Personal Digital Assistant 
PEOU   Perceived Ease of Use  
PIQ   Perceived Information Quality  
PLS   Partial Least Squares 
VI 
 
PoS   Point of Sale  
PSQ   Perceived Service Quality  
PU   Perceived Usefulness  
SD   Standard Deviation  
SE   Standardized Error  
SEM   Structural Equation Modeling  
SL   Standardized Loadings  
SPI  Store Patronage Intention 
SQ   Service Quality  
SRMR   Standardized Root Mean Square Residual  
SSIT   Self-Service Information Technology  
SST   Self-Service Technology  
SV   Shared Variance  
TAM   Technology Acceptance Model  
TRA   Theory of Reasoned Action  
UC   Usefulness of Content  
UTAUT  Unified Theory of Acceptance and Use of Technology 
1 
   
1 General Introduction 
1.1 The relevance of Mobile Services in Retail Stores 
Mobile internet devices like smartphones, wearables or Tablet PCs, have spread faster than most other 
technologies in human history (DeGusta, 2012). To put this into numbers: By 2017, 2.3 billion people 
are using smartphones. Therefore, the amount of people who have access to information, entertainment 
and social media everywhere is still growing (e.g. Blázquez, 2014). This has a considerable influence 
on the customer's shopping behavior in the physical retail store: Switching between channels in the 
buying process has become commonplace (Hudetz et al., 2011). Smartphone usage while shopping 
provides a high level of convenience as well as an improved service experience by offering additional 
product information such as reviews, product ratings or rich media content, especially in the pre-
purchase phase, where the access to information plays a decisive role. 
Those changes in shopping behavior have generated a powerful environment to generate a new kind of 
customer experience (Spaid & Flint, 2014). Physical stores are gaining a new significance since they are 
now the connection between traditional and digital channels (Cao, 2014). A study by McKinsey & 
Company found that primary contact with a retailer is made via digital touchpoints, in most cases (Banfi 
et al., 2013). It is therefore unsurprising that most of the traditional retailers integrate all of their channels 
consistently and according to the digital needs of the customer. For this purpose, a successive extension 
of the point of sale (PoS) digitalization using smart retail technologies is taking place (Lee & Yang, 
2013). Particularly, using the smartphone as a single point of contact to interact with the customer in the 
store seems very promising to get a comprehensive picture of the consumer and to improve the in-store 
experience in order to reduce the risk of losing the customer during their shopping trip (Peltola et al., 
2015).  
When speaking of mobile services in the retail environment, in the understanding of this thesis, we mean 
systematic use of mobile devices in a physical store to support the shopping process and to improve the 
customer experience. Mobile services are able to offer an interactive service as the customer evaluates 
different offers or considers possible solutions (Shankar et al., 2016). More specifically, it is a system 
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for the consumers on mobile devices (Smartphone or Tablet PCs), providing interactive content and 
services in the context of indoor shopping (Panatnao & Viassone, 2014). Additionally, it serves as a 
mediation technology between retailers and their customers, providing an added value to both of them 
by addressing the service related issues of a traditional store. 
Figure 1: Mobile Service in the customer buying process (Puccinelli et al., 2009) 
Retailers try to offer an additional service within their traditional business models in order to build up a 
customer-friendly service landscape. Figure 1 shows an overview of an exemplary mobile service, which 
supports the various purchase phases during the customer buying process at the PoS. For example, the 
retailer can use Location Based Services like Kaufda to increase the frequency of visits to the shop or 
mobile loyalty services like Payback to increase the number of visits. This makes the shopping easier, 
faster and more comfortable.  
From a retailer’s perspective, the information search phase is particularly critical because customers are 
increasingly using their smartphones to search for product reviews or ratings, price comparisons and 
videos or other content. Besides the convenience of mobile search as the main driver of usage, the sense 
of immediacy also makes it attractive for customers (Shankar et al., 2016). Such features are particularly 
interesting for people who are looking for a high level of individual control and want to avoid 
interpersonal interactions (Meuter, et al., 2003) or for those who have a low need for personal interaction 
(Gelderman, et al., 2011). Thus, it comes as no surprise that 82 % of smartphone users turn to their 
devices while they are in a retail store (Mooney, 2015). Customers are using their smartphones as a new 
kind of shopping assistant, searching for prices and reviews, comparing products, scanning for coupons 
and promotions or staying in contact with friends via their preferred social network (e.g. Spaid & Flint, 
2014 or Verhoef et al., 2015). Moreover, the customer is quite independent of other determining factors, 
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such as the availability of salespeople. For these reasons, the present work deals particularly with mobile 
service technologies supporting the customer during the information search and product comparison 
while shopping in-store. 
1.2 Framework and research outline 
As highlighted in the previous section, the usage of smartphones is on the brink of revolutionizing the 
way people shop and emphasizes the strategic importance of mobile services for retailers. Those 
innovations of business models beyond the borders of traditional retailing is indispensable and has to 
address the approach, which optimizes the direct interaction and enhances the customer experience 
(Grewal et al., 2009). This holds true especially for the customer interface design (e.g. in-store), as this 
is one of the most important responsibilities of a retailer within the value chain. The following section 
presents the theoretical classification of this thesis within the academic research of mobile services in 
the context of retailing. 
Development in information and communication technologies especially for mobile devices has created 
new business models regarding point of sale technologies (Meuter et al., 2005). Sorescu et al. (2011) 
have developed a framework of innovations in retail (Figure 2) to provide a starting point for research 
and emphasize the need of empirical models to measure the effect on customer experience and retail 
performance (Sorescu et al., 2011).  
Innovation approaches can be distinguished by their primary purpose (value creation and value 
appropriation) and identify three design themes for each of the two categories, as illustrated in Figure 2. 
Sorescu et al. (2011) stated that those innovations are mostly caused by two external drivers: the change 
in customer’s values as well as technological developments. Looking at the technical trend in mobile 
technologies and the significant changes in the purchasing behavior of the customers as described in 
chapter 1.1, this is especially true for the role of mobile devices in the context of retailing at the point of 
sale. 
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Figure 2: Innovations in retail (Sorescu, et al., 2011) 
Concerning this matter, Shankar et al. (2016) has developed a framework specifically designed for 
mobile shopping in local stores and has identified several critical issues relating to mobile services 
across the different stages. The related research questions discussed in the paper deal with the reasonable 
application of mobile devices to best influence customers due to value creation on their path to purchase. 
Both emphasize the importance of further research on the potential of mobile services for users and 
retailers in an environment dominated by mobile devices (Hartfälder & Winkelmann, 2016). 
Many of the issues refer to the discovery and evaluation of products by the customer (Shankar et al., 
2016). To increase the likelihood that a customer finds the product that truly meets his or her needs, 
mobile services can serve as a shopping assistant. Accordingly, this thesis deals with mobile services, 
which support the search and evaluation phase of the customer. 
As already outlined in the previous section, the customers are taking on the role of enablers of 
innovation, as well as technology enabler (Larivière et al., 2017). Thus, the successful application of 
mobile service depends strongly on the evaluation and usage by the customers. For this reason, the 
acceptance of such a technology is a critical point for the selection of a suitable technology (Pantano, 
2014). Avoiding the risk of failing by implementing such a system as the technology acceptance model 
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by Davis (1989) is used to predict the acceptability of a given technology by the end user. Therefore, it 
also serves as a theoretical basis for the investigation of mobile service acceptance in this thesis.  
Despite the increasing popularity of smartphones, the acceptance of mobile services in the context of a 
physical store environment is still a young field of research (Ström et al., 2014). Previous research on 
the acceptance has focused on fixed technologies such as self-service terminals (e.g. Weijters et al., 
2007; Zielke et al., 2011; Wang, 2012; Lee & Yang, 2013; Orel & Kara, 2014; Kaushik & Rahman, 
2015). Whereas in-store systems have a limited mobility and are owned by the retailer (Pantano & 
Viassone, 2014), mobile services are on the customer’s smartphone and offer a service independent of 
time and place as well as a high potential for personalization (Ström et al., 2014) and can´t be equated. 
Other research streams are focused on mobile systems owned by the retailer, like mobile 
recommendation agents (Kowatsch & Maass, 2010) and mobile decision support systems (Heijden, 
2006). These studies deal with mobile devices in the retail environment by focussing on “PDAs” and 
not state-of-the-art technologies like Smartphones or Tablet PCs and are hardly comparable to today's 
technical possibilities. Particularly, the usage of mobile services supporting the information search and 
evaluation in-store render customers independent of the availability and know-how of sales clerks and 
reduce the search cost by pooling all the relevant information available and providing it in a much more 
customized way (Pantano, 2013). As recommended by Hartfälder and Winkelmann (2016) all studies 
presented in this thesis are based on experiments with the latest technologies (Smartphone and Tablet 
PCs) and sophisticated software. Therefore, this thesis is going to contribute to the limited number of 
articles that relate to the acceptance of mobile services on the customer’s device in-store regarding the 
research gap shown in Figure 3. 
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Figure 3: Main literature pointing to retail innovations at the point of sale and research gap 
Furthermore, another part of the existing research in the context of mobile refers to the research stream 
of mobile commerce. However, this thesis focuses on shoppers’ activities in-store regarding the search 
and discovery as well as the evaluation of products using a mobile device as a digital touchpoint, but 
does not deal with mobile advertising, mobile promotions or mobile gaming. Reference is made to 
Grewal et al. (2016) or Andrews et al. (2016) for a detailed discussion. 
However, the advantages of mobile services are not limited to the customers’ side. The Results of studies 
in the context of online shopping clearly show a strong relation between the technology acceptance and 
the behavioral intention toward the online retailer (Lee & Yang, 2013). Therefore, it is even more 
surprising that the relationship between the attitude toward using a technology and the usage intention 
are rarely examined. Particularly, the impact of mobile service usage in-store on the perception of the 
retailer is of pivotal importance for both scholars and practitioners to understand how mobile services 
can be used to serve customers and extending the retailers’ perspective to intensify their service 
orientation. 
It is obvious that not all consumers will benefit immediately from innovations to the same degree. In 
reality, there are people who use their phone every five minutes and others who use it rarely. 
Additionally, the existing literature comes up with heterogeneous findings on the drivers of customer 
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acceptance and the relationship among each other (e.g. Dabholkar & Bagozzi, 2002; Simon & Usunier, 
2007). One suitable approach to address this criticism is to focus more intensely on different groups of 
users, following the assumption that a technology will not provide the same benefit to all users. 
To address the presented challenges of mobile services in the retail environment, the following pages of 
this thesis cover: 
(1) the analysis of the drivers of mobile service acceptance at the point of sale 
(2) the relationship between acceptance and behavioral intention and 
(3) the exploration of different segments based on their acceptance of mobile services. 
The presented research in this thesis focuses on mobile services as a retailer initiative for value creation 
innovation (Sorescu et al., 2011) which support the customer information search and product evaluation 
in-store. The usage is driven by consumers evaluation of the technology, which has a crucial influence 
on retailer benefits (Evanschitzky et al., 2015). Therefore, the conceptual framework links mobile 
services to the consumer response as well as to the retailer benefit (Figure 4). 
 
 
Figure 4: Overview of the conceptual framework (following Evanschitzky et al., 2015) 
The investigated retail segments are characterized by a poor availability of sales clerks, with a large 
sales area and substantial need for information. More precisely, study 2 and study 3 consider the DIY 
branch and study 1 focuses on the consumer electronics.  
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Study 1 draws attention to the main driver of acceptance of a mobile service using the technology 
acceptance model by Davis (1989). In particular, study 1 assesses the driver of continuous usage: 
perceived usefulness, perceived enjoyment and ease of use (Evanschitzky et al., 2015) including the 
hedonistic as well as the utilitarian aspects of the technology. Moreover, the study links the technology  
acceptance and the behavioral intention and shows the effect of interactive elements on retail patronage 
intentions. 
 
Since the first study could prove that the proposed model is suitable to analyze the acceptance of mobile 
services as defined in this thesis, study 2 deepens the understanding of the utilitarian aspect of the 
technology as an important driver of usage. The results emphasize the value of information for the 
customer and the influence on the acceptance of mobile services. Besides, the paper sheds light on the 
role of service quality within the technology acceptance model. 
Textbox  SEQ Textbox \* ARABIC 1: Abstract study 1 
Study 1: The relationship between mobile service acceptance and store patronage 
intention 
Abstract 
Services offered in a physical store is a major way of differentiation for companies and an 
important factor for customers to patronize a certain store. Among many other industries, this 
holds especially true for the retail environment, where access to digital information at the 
point of sale is already about to become a key success factor. The present study examines the 
mediation effect of store patronage within the technology acceptance model of mobile retail 
services (MRS). Building on data from a laboratory experiment using a fully functional 
application for smartphones, the partial least squares approach is applied. The acceptance of 
a MRS is influenced by utilitarian factors as well as by hedonic factors. Moreover, the findings 
reveal that the intention to use the technology fully mediates the effect of the attitude towards 
using on the retailer patronage. The results emphasize the strategic significance of mobile 
services for retailer. 
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With these findings in mind, we assume that all consumers respond in the same way to innovations in 
retail. Study 3 identifies different segments based on the customer acceptance of mobile services. Based 
on the description of distinctive user clusters, the study also deduces important management implications 
for the implementation of mobile service technologies. 
 
 
 
 
 
 
 
Study 2: Why do Customers Use Self-Service Information Technologies in Retail? The 
Mediating Effect of Perceived Service Quality  
Abstract 
To ensure a high level of service quality (SQ), retailers think about offering self-service 
information technologies (SSIT) at the point of sale. However, the explanatory value of the SQ 
for SSIT adoption is barely researched. Thus, the present study examines the mediation effect 
of SQ within the technology acceptance model. Building on data from a laboratory experiment 
using a fully functional application for Tablet PCs, the partial least squares approach is applied. 
The findings reveal that the perceived SQ partially mediates the effect of the attitude towards 
using on the intention to reuse. Therefore, retailers have to emphasize the service-related value 
of SSITs. 
Textbox  SEQ Textbox \* ARABIC 3: Abstract study 3 
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Table 1 below summarizes the research goals and contains an overview of the samples, variables and 
methods of the three studies in this thesis. 
  
Study 3: Exploring Customer Segments based on the Acceptance of Self-Service 
Technologies in Retailing  
Abstract  
Technology acceptance is one of the key factors in the successful implementation and usage of 
service technologies. However, technologies will neither provide the same benefit nor be used 
by all users and therefore need to address the specific needs of the target group. While previous 
studies on technology acceptance barely differentiated between users, this paper explores user 
segments based on technology acceptance constructs – a novel approach. Building on data from 
a laboratory study using a retail self-service technology prototype, a cluster analysis is 
employed, the results of which are two distinct segments which provide the basis for a 
meaningful customer approach. 
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Table 1: Overview of studies 
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2 The relationship between mobile service acceptance and store patronage 
intention (Study 1) 
Abstract 
Services offered in a physical store is a major way of differentiation for companies and an important 
factor for customers to patronize a certain store. Among many other industries, this holds especially true 
for the retail environment, where access to digital information at the point of sale is already about to 
become a key success factor. The present study examines the mediation effect of store patronage within 
the technology acceptance model of mobile retail services (MRS). Building on data from a laboratory 
experiment using a fully functional application for smartphones, the partial least squares approach is 
applied. The acceptance of a MRS is influenced by utilitarian factors as well as by hedonic factors. 
Moreover, the findings reveal that the intention to use the technology fully mediates the effect of the 
attitude towards using on the retailer patronage. The results emphasize the strategic significance of 
mobile services for retailer. 
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2.1 Introduction  
The choice of a preferred retailer results from the evaluation of certain perceived retail store 
characteristics and the customer’s own expectations (Engel et al., 1968). Research on the context of 
traditional stores has shown a strong relationship between store environment and the customers’ 
intentions to patronize a store (e.g. Baker et al., 2002). Particularly, the findings of Lee et al. (2009) 
show evidence for the high relevance of service provided by sales person as a key to achieving retail 
patronage. Hence, services offered in a physical store are a major way of differentiation for retailers to 
turn visitors into returning customers and remain successful in competition (Sivadas & Baker-Prewitt, 
2000). As physical retail stores are usually limited in terms of their product information due to spatial 
restrictions as well as waiting time for service (Baker et al., 2002), customers show an increasing 
demand for technologies and the access to digital content supporting the shopping trip by saving time 
and offering more service and convenience (Pantano & Viassone, 2014).  
As a response of the reatiler, a successive extension of the point of sale (PoS) digitalization using instore 
retail technologies has already taken place (Lee & Yang, 2013). Such technologies are for example fixed 
in-store systems with automated interfaces like digital signage, self-service encounter or interactive 
terminals (Weijters et al., 2007; Pantano, 2014). In the long term this is aiming at improvement in service 
quality (Lin & Hsieh, 2011) as well as a higher customer satisfaction (Wang, 2012). The success is, 
however, limited by the restrictions on the amount of investment for hard- and software and the number 
of adopters (Pantano, 2014). 
Therefore, retailers have recognized the potential of mobile technologies as a promising complement to 
traditional service channels. This is mainly expedited by the strong spread of mobile technologies. The 
smartphone penetration rate in Germany has already reached about 71.7 percent by 2016 (Statista, 2016) 
and continues to rise. Using the smartphone in a physical store everyone can obtain digital content and 
access to information at any time and at any place (Ström et al., 2014). As a recent study shows, by now 
42% of the consumers already use their smartphone for information search while being in a store (Samir, 
2014). Regarding this, especially mobile systems supporting the buying process for example through 
product search, additional information or product comparison are of particular interest (Pantano & 
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Viassone, 2014). By providing a mobile system (e.g. applications) for smartphones, retailers are able to 
offer digital services in the context of in-store shopping to afford an additional service option as a 
supplement to the traditional sales assistance (Maas & Varshney, 2008; Pantano & Viassone, 2014). 
Such a technology is named hereafter as mobile retail services (MRS) and mainly consists of a software 
application available for customers to use it on their own smartphones. Given that the investment is 
relatively low compared to other in-store technologies like terminals or big screens, the uncertainty 
about the user acceptance presents the highest risk for the retailer (Pantano, 2014). This is particularly 
true for implementing a MRS as customers became a part of the service delivery process in-store 
(Roggeveen et al., 2012) independent of any sales clerk (Meuter et al., 2000).  
Although there are several studies dealing with the drivers of in-store technology usage little is known 
about the acceptance of a MRS relating to the store patronage. This is particularly surprising, as MRS 
differ considerably from other in-store technologies because they are running on the customers’ personal 
mobile device and offer services independent of time and place as well as a high ability of 
personalization (Saarijärvi et al., 2014). Hence, unlike comparable technologies the customers know 
how to operate the MRS, because they are already familiar with the usage of other applications on their 
smartphones. Moreover, based on the portability of the technology, customers are able to use the MRS 
in a concrete purchase situation or probably in front of the product of interest and exactly at the time 
when they have a high need for information and digital content (Kowatsch & Maass, 2010). Taking this 
into account, the MRS may also differ in terms of technology acceptance. Accordingly, the first purpose 
of this study is to provide a deeper understanding of the MRS acceptance in a traditional store 
environment.  
The author examines the drivers of acceptance on the basis of the technology acceptance model from 
Davis (1989). This will help researchers and actioners to gain a deeper understanding of the mobile retail 
service adoption and reducing the risk for retailers.  
Moreover, costumers using a MRS in a store receive a service option in addition to the traditional 
providing digital information and media content. Previous research has already drawn the positive 
relationship between content offered by an online-shop and the customer’s intention to visit the store 
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again (Kim et al., 2007; Ahmed & Forsythe, 2015). Also in the context of physical stores the access to 
digital services seems to be of high relevance for customers. So for example, the work of Lee (2015) 
reveals a positive relation between the usage of self-service technologies and the store patronage within 
a retail setting. It is therefore considered that also the MRS as an additional service option will lead 
customers’ to patronize a particular store. However, it can be considered that the customer’s positive 
attitude toward the MRS usage alone is not sufficient to affect the store choice substantially. Rather it 
can be assumed that the behaviour intention to use the technology has a mediation role between the 
attitude toward using the MRS and the intention to patronize a particular store. In this case, the offer and 
design of the mobile service is a key differentiator in particular for retailer with physical stores. Thus, 
the second approach of the study used to examine the relationship between the MRS acceptance and the 
customer’s preference for a MRS enabled retailer.  
Considering the research objectives mentioned above the remainder of this study is organized as follows: 
Deduced from the relevant literature, the research model is proposed and specific research propositions 
are made. Following a description of the methodology, the results are provided. Subsequently, the most 
relevant findings as well as the theoretical and managerial implications are discussed. 
2.2 Conceptual Background and Hypothesis Development 
The TAM (Davis, 1989) is one of the most widely used models regarding the acceptance of new 
technologies and has been applied to a broad range of research objectives and support the stability and 
robustness of TAM. 
Also in the retail environment different technologies were already examined. Previous research has 
focused on the acceptance of fixed technologies such as terminals (Weijters, 2007) as well as mobile 
systems owned by the retailer like mobile recommendation agents (Kowatsch & Maass, 2010) and 
mobile decision support systems (Heijden, 2006) as shown in Table 2. Despite the increasing popularity 
of smartphones, mobile services are still a young field of research. Whereas in-store systems have a 
limited mobility and are owned by the retailer (Pantano & Viassone, 2014), mobile services are installed 
on the customer’s smartphone which offer a service independent of time and place as well as a high 
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ability of personalization (Saarijärvi et al., 2014). In contrast, MRS examined in this study for 
consumers’ own device are rarely considered in the context of technology acceptance (Stroem et al., 
2014).  
Study 
Owner of 
technology 
Technology 
acceptance 
Research design 
Store 
patronage 
Heijden, (2006) retailer 
laboratory experiment 
(N=86) 

Weijters et al. (2007) retailer  field study (497) 
Kowatsch & Maass (2010) retailer 
laboratory experiment 
(N=50) 

Müller-Seitz et al. (2009) retailer  Survey (N=206) 
Karaatli & Suntornpithug (2010) consumer 
Online survey 
(N=120) 

Kallweit et al. (2014) retailer 
laboratory experiment 
(N=225) 

Saarijärvi et al. (2014) consumer  Case studies 
Table 2: Empirical research of retailing service technologies acceptance 
The customers’ acceptance of a new technology is one important aspect of a successful implementation, 
while another one is the impact on the store patronage. To date only a few studies exist that examine the 
link between technology acceptance and the impact on the customers intention to revisit a MRS enabled 
store (Kowatsch & Maass, 2010). Therefore, this paper aims at filling this gap by examining the 
acceptance of a MRS and the effect on the store patronage intention. It indicates the importance of both 
scholars and practitioners to understand how mobile services can be used to serve customers and 
extending the retailers’ perspective to intensify their service orientation. Therefore, in the present study 
the TAM serves as the theoretical basis to analyze the MRS acceptance. 
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2.2.1 Technology acceptance  
The TAM (Davis, 1989) is one of the most widely used models regarding the acceptance of new 
technologies. The acceptance of a technology is reflected in the strength of attitude towards using (ATU) 
which is understood as the evaluation of the technology and the following behavioral intention to use 
(IU) (Davis et al., 1989). ATU in turn is influenced by the perceived usefulness (PU) and the perceived 
ease of use (PEOU). PU refers to the utility value of a technology and is defined as the degree to which 
a person believes that using a particular system would enhance his or her performance (Davis, 1989). 
By using a MRS, customers have an additional service option as an alternative to the traditional sales 
assistant (Pantano & Viassone, 2014). Thus, the customer became part of the service delivery process 
(Rogggeven et al., 2012). As previous studies conducted the perceived value of a technology is 
increasing with the participation of the user (Ström et al., 2014). Moreover, the value for the customer 
using the MRS in this study results from an advanced offer of digital information available while 
shopping in a physical store. Due to the mobility of smartphones compared to other in-store technologies 
the service is appropriable at any place and directly in front of the product of interest. The additional 
information may lead to well-founded buying decision and to a higher attitude to use the technology, 
which is in line with prior research (Pihlström & Brush, 2008). Considering this it can be assumed that 
the additional service option of the MRS may lead to a higher perceived usefulness. 
H1. The perceived usefulness has a positive impact on the attitude towards using the MRS.  
According to TAM the PEOU represents the second important acceptance predictor (Davis, 1989). The 
PEOU describes the belief that the technology can be used easily and without great cognitive efforts 
(Davis, 1989). In the context of other technologies like for example self-service technologies or 
recommendation agents, the PEOU was identified as a critical factor influencing the attitude towards 
using the system (Wang et al., 2012). Moreover, if customers find the MRS easy to use, the effort as 
well as the risk involved using the service can be reduced (Shamdasani, et al., 2008) and they consider 
the technology as an attractive alternative to a traditional sales assistant. Regarding the growing 
popularity of mobile devices and given that the smartphone usage has become already part of the 
22 
 
everyday life, there should not be any difficulty in using the MRS. Thus, PEOU is supposed to positively 
influence the attitude towards using the MRS.  
H2. The perceived ease of use has a positive impact on the attitude towards using the MRS.  
While PU consider the utilitarian aspect of technology use, perceived enjoyment (PE) was added to the 
model due to the need of reflecting the hedonic part (Davis et al., 1992; Dabholkar & Bagozzi, 2002). 
PE can be defined as the extent to which the activity of using a technology “is perceived to be enjoyable 
in its own right” (Davis et al., 1992). In spite of the fact that obtaining information via the MRS is more 
utilitarian than hedonic, previous studies have shown an important contribution of adding the PE to the 
TAM (Venkatesh et al. 2003). Particularly, research on internet technologies reveals a strong positive 
effect on the attitude toward online retailers (e.g. O’Brien, 2010). In the context of online shopping, 
Koufaris et al. (2001) found that customers enjoyed using the product search function are more likely to 
return to the site. Moreover, customers who find the shopping experience using an MRS pleasurable are 
willing to visit the store more frequently. As the MRS provide in depth information as well as rich media 
content customer may find it enjoyable to use the technology while they are shopping. Therefore, it can 
be assumed that the PE is positively related to the attitude towards using the MRS.  
H3. The perceived enjoyment has a positive impact on the attitude towards using the MRS.  
Attitude is seen as the user’s evaluation towards a technology, whereas the intention to use is related to 
a certain behavior (Davis, 1989). A number of studies have found a link between the customer attitude 
toward the use of novel technologies and the behavioral intention to use a system (Venkatesh et al., 
2003). Also in the case of retailing the attitude toward the technology leads to a greater likelihood of 
using the system implemented in a store while shopping (Saarijärvi et al., 2014). Thus, it can be assumed:  
H4. The attitude toward usage has a positive impact on the intention to use the MRS.  
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2.2.2 Store patronage intention  
Research on retail patronage tries to explain the consumers’ store choice behavior (Lee et al., 2009). 
This patronage behavior is influenced by several aspects whereby market relevant attributes like service 
quality and convenience were the key factors which influence the consumers’ store choice (Pan & 
Zinkhan, 2006). So for example some studies showed that the waiting time for service from a sales 
assistant could result in dissatisfaction (Katz et al., 1991) and therefore has a negative influence on store 
patronage behavior (Grewal et al., 2003). As mentioned earlier, MRS enabled retail stores offer an 
additional service independent of any sales person to create a more convenient (e.g. reduce waiting time 
for service) an sophisticated shopping experience. Taking this into account, the attitude toward using 
the MRS is a decisive reason for the retailers’ decision to implement such a system (Grewal et al., 2003). 
Results of previous studies in the context of online shopping clearly showed a strong relation among the 
technology acceptance and the behavioral intention toward the online retailer (Lee et al., 2006). Using 
an online decision support system the research of Kamis et al. (2008) showed the relation between the 
TAM based constructs perceived usefulness, perceived ease of use, perceived enjoyment and the 
behavioral intention. Regarding retail technologies in a physical store environment Lee et al. (2009) 
examined the importance of self-service kiosks for developing consumers’ retail patronage intentions 
and found that service quality delivered by self-service kiosks is a direct and an indirect determinant of 
consumers’ retail patronage intention. As some studies reveal, the service quality is an overall evaluation 
similar to the attitude (Parasuraman et al., 1985). It can be assumed that a positive attitude toward using 
the MRS leads to a higher store patronage intention:  
H5. The attitude toward using the MRS has a positive impact on the store patronage intention.  
Some studies examined several mediation effects of external variables within the TAM (BurtonJones & 
Hubona, 2006). However, there is little agreement about the concrete way the TAM constructs are 
related to behavioral intentions (Brady et al., 2005). A positive attitude toward using a MRS in a 
retailer’s store is only one prerequisite for the customer’s decision to patronize a store, but rather 
influenced by the willingness to use it. As the IU is defined as the “degree to which the subject is willing 
to use a certain system” (Venkatesh et al., 2003) it is also necessary that the customer will use the MRS. 
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To gain a deeper understanding it might be reasonable to analyze the possibility that IU intervenes 
between ATU and SPI (Mediation Hypothesis).  
MH: The effect of attitude toward using the MRS on the retailer patronage of a MRS enabled 
store is mediated by the intention to use it.  
Figure 5 gives an overview of all postulated hypotheses. 
 
Figure 5: Research model for MRS acceptance 
2.3 Methodology  
2.3.1 Research Setting  
The study was conducted using the context of consumer electronics, more precisely the product segment 
of navigation systems. Consumer electronics are among the complex product categories that require in-
depth information and explanation and therefore seem to be well-suited to analyze a MRS providing 
digital information. The participants were recruited in the urban center of a medium-sized city in 
Germany. The MRS used in this study as a stimulus for the subsequent experiment is a real mobile 
application provided by one of the leading multi-channel consumer electronics retailer in Europe. The 
application, which is available for the android operating system (Google) or iOS (Apple), has to be 
downloaded and installed by the user on their own mobile device. Customers are able to use the MRS 
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simply by pointing a smartphone on the product. The MRS provide customers with access to detailed 
product information, images and customer reviews. Moreover, the application was able to find the best 
fitting product based on a structured needs assessment, considering criteria such as reviews, price range 
as well as brand (Figure 6).  
 
Figure 6: Mobile self-service application used in the study 
This MRS differ in some characteristics from other in-store technologies: the customer uses the 
application in his own device and thus is more experienced than with other in-store technologies. 
Moreover, the smartphone is always with the customer an can be used at any time, at any location. 
A scenario-based laboratory experiment was conducted. The experiment started with a brief introduction 
to a concrete buying scenario and an orientation phase before the participants used the application. The 
products were furnished with EAN codes to provide further product information to the user by scanning 
the code with the smartphone. Afterwards the product information is displayed on the device screen. 
Finally, the test subjects answered a structured questionnaire on their assessments of the use of the MRS, 
their general smartphone usage for information search as well as individual traits and demographic 
characteristics. A total of 112 users tested the application and answered the questionnaire.  
26 
 
2.3.2 Construct Measurement  
The measures for each construct are based on the existing literature and adjusted for the MRS. Items 
were translated and formulated to measure the relevant constructs. PU and PEOU were measured using 
a three and four-item scale based on the work of Davis (1989). For PE a scale consisting of four and five 
items borrowed from the work of Dabholkar (1996) was used. To measure ATU and IR, scales consisting 
of four items adapted from Venkatesh et al. (2003) and Dabholkar (1994) were used. Finally, SPI was 
measured with one item borrowed from Kowatsch and Maass (2010). All the items were measured using 
a seven-point Likert scale ranging from 1 (meaning “strongly disagree”) to 7 (meaning “strongly 
agree”). Demographic variables such as age, gender, income and profession were also included, as well 
as individual predispositions such as product experience or need for interaction.  
2.3.3 Data analysis  
To analyze the acceptance of the mobile retail service the partial least squares (PLS) approach and the 
software SmartPLS 2.0 (Henseler et al., 2009) was used to estimate the measurement and structural 
parameters in the structural equation model (SEM). In this way the prediction quality of endogenous 
constructs should be maximized (Yi et al., 2013). Because PLS is a variance-based approach of SEM, it 
does not require a multivariate normal dataset (Jain et al., 2012) and it is suggested for small sample 
sizes. The standard boot-strapping procedure in the SmartPLS software was used and a robust standard 
error and t-statistic was generated. As recommended by Baron and Kenny (1986), the mediation path 
from ATU via IU to SPI was also estimated by SEM to avoid unreliability. For proofing the significance 
of the postulated mediation effect, a specialized t-test, the Sobel test was conducted (Sobel, 1982). 
Therefore, the “Sobel Test Calculator for the Significance of Mediation” was used (Soper, 2013).  
2.4 Results  
2.4.1 Descriptive statistics  
The participants were between 20 and 63 years of age and 43% of them were male whereas 57% were 
female. Moreover, 80% already owned a smartphone and are familiar with mobile devices. Not 
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surprisingly, 60% of the participants have already searched information using their smartphone while 
shopping consumer electronics, followed by books and fashion.  
2.4.2 Measurement model  
To ensure the internal reliability of the scale items the Cronbach’s coefficient alpha was calculated. All 
constructs were proved to have a good level of reliability with all loadings clearly greater than 0.7 
(Nunally, 1978). The results of all remaining items are presented in Table 3. Furthermore, the composite 
reliability which is supposed to yield better estimates of true reliability than Cronbach’s coefficient alpha 
including the number of indicators was assessed (Chin, 1998). All constructs achieved values much 
greater than 0.7 (Hulland, 1999).  
 
Table 3: Measure and Items 
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To evaluate the set of indicators also the average variance extracted (AVE) was calculated. The AVE 
determines how much of the total variance of all indicators can be explained by the construct (Fornell 
& Larcker, 1981). The AVE should be higher than 0.5 so that at least 50% of the total variance of all 
indicators is explained. In this study, each construct fulfils this criterion as shown in Table 4. 
Additionally, to ensure that the outer loadings were greater than the cross-loadings on all other constructs 
the discriminant validity was tested (Chin, 1998). Moreover, the Fornell and Larcker criterion (1981) 
was used to make sure that a construct shares more variance with its measures than with other model 
constructs (Chin, 1998). Table 4 provides a detailed summary of all the results regarding the shared 
variance (SV) and the AVE.  
SV/AVE ATU PE PEOU PU IU SPI 
ATU 0,860 0 0 0 0 0 
PE 0,147 0,660 0 0 0 0 
PEO 0,142 0,000 0,784 0 0 0 
PU 0,234 0,104 0,196 0,801 0 0 
IU 0,125 0,129 0,003 0,009 0,836 0 
SPI 0,330 0,109 0,027 0,045 0,377 1 
NOTE: ATU = Attitude towards Usage; IU = Intention to Use; PEOU = Perceived 
Ease of Use; SPI = Store patronage intention. On the diagonal, average variance 
extracted of each construct is displayed; the other values display r² (shared variance) 
between the constructs (Fornell & Larcker, 1981). 
Table 4: Shared Variance and Average Variance Extracted 
2.4.3 Structural models  
The hypotheses postulate that the PU, PEO and PE should increase the ATU (H1, H2, and H3). Also, 
the ATU has a positive influence on the IU (H4) as well as on the SPI (H5). To test the proposed model 
and establish the significance of parameter estimates, t-values using 1,000 bootstrap samples were 
calculated (Henseler et al., 2009). Table 5 shows the path coefficients ß and t-values for the model along 
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with the R2 for ATU, IU and SPI and indicates the results of the hypothesis test for a level of significance 
of 5%. 
Hypothesis Relationship Direction 
Standardized 
Coefficient (ß) 
t-value Result 
H1 PU → ATU Positive 0.272 2.527 Supported 
H2 PEOU → ATU Positive 0.260 2.820 Supported 
H3 PE → ATU Positive 0.299 3.403 Supported 
H4 ATU → IU Positive 0.574 6.361 Supported 
H5 ATU → SPI Positive 0.613 7.266 Supported 
Fit Measures Endogenous Construct Model       
R² ATU 0.34 
   
 
IU 0.33 
   
  SPI 0.37       
Table 5: Hypotheses Testing 
All postulated hypotheses are confirmed. The results show that the PU (ß1 = 0.272; p < 0.01), the PEOU 
(ß2 = 0.260; p < 0.01) and the PE (ß3 = 0.299; p < 0.01) have a significant effect on the ATU, supporting 
H1, H2 and H3. As H4 predicted, the effect of the ATU (ß4 = 0.574; p < 0.001) on the IU is also 
significant and positive. In addition, the influence of IU on SPI (ß5 = 0.613; p < 0.001) supports H5. 
Most of the variance of the dependent variables can be explained: As shown in Table 5, almost 40% of 
the variance of the SPI is explained by the exogenous factors. Also, the explanatory power for the ATU 
with 34% and for the IU with more than 33% is high, suggesting that PU, PEOU and PE are predictors 
of the ATU. As mentioned above, all suggested relationships were confirmed including the mediation 
effect of IU on the relation between ATU and the SPI. Most of them were shown to be significant on a 
level of 1%. 
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Direct Effect with no mediator 0.356 
Direct Effect with mediator 0.004 
ATU --> IU (Beta) 0.575 
IU --> SPI (Beta) 0.614 
ATU --> IU (SE) 0.067 
IU --> SPI (SE) 0.085 
Sobel test statistic: 4.901 > 1.96 
One-tailed probability: 0.000 < 0.05 
Two-tailed probability: 0.000 < 0.05 
NOTE: SE = Standardized Error 
 
Table 6: Mediation effect 
The relationship between the ATU and the SPI is assumed to be mediated through the IU, in addition to 
the direct effect. The results shown in Table 6 establish the mediation effect of IU. Precisely, by 
including the IU as a mediator, the effect of the ATU on SPI no longer exists, which is the case of a 
complete mediation (Warner, 2012). The Sobel test examines a significant effect (z = 4.901, p < 0.001) 
of the postulated mediation (Sobel, 1982). Several control variables (i.e. customer age and gender, 
customer education, product experience and need for interaction) were included in the structural model 
to avoid the problem of a possible omitted variable bias, which can occur when a model incorrectly 
leaves out one or more important causal factors. The results show no significant effect of the control 
variables on the dependent variable. 
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2.5 Discussion and conclusion  
As one of the study objectives was to deepen the understanding of MRS acceptance based on the TAM 
the relation between PU, PEOU, PE as well as the ATU as well as IU was examined. The empirical 
results of this study yield strong evidence to support the proposed model as all of the postulated relations 
were shown to be highly significant. In particular, the results of the structural equation modelling reveals 
that the highest predictive power for the ATU the mobile service belonged to PE, followed by PU and 
PEOU. The relevance of PEOU seems quite comprehensible because the majority (80%) of the 
consumers are already familiar with smartphones and it is not an obstacle using a mobile device to obtain 
services in a retail store. Regarding this result, the PEOU is likely to be the major advantage for retailers, 
particularly compared to other (fixed) retailer owned technologies. In this context it is important to 
ensure that the MRS will work faultlessly. Therefore, retailers have to ensure a sufficient infrastructure 
and accessibility for example by providing a free internet access via WIFI. The results also reveal that 
the PU of the mobile service examined in this study, which refers to the access to digital content in a 
store as an additional service option to the assistance of a sales clerk, has a significant impact on the 
ATU. The participants of this study stated that the detailed product information (48%) and the customer 
reviews (45%) were most helpful while shopping in-store. Furthermore, the integrated filter function 
provide a valuable assistance to the customer. However, it is important for the PEOU as well as the PU 
that the MRS is designed with regards to commonly used mobile usability standards (Lee et al., 2013). 
PE, in contrast to the other factors, refers to the hedonic part of the technology without taking the result 
delivered by the technology into account (Davis et al., 1992). Although the focus of the MRS in this 
study is utilitarian, the PE seems almost more important for the attitude toward the MRS as the original 
constructs of the TAM, the PU and the PEOU. This can be explained as follows: Using a smartphone is 
perceived to be enjoyable in its own right (Ström et al., 2014). The MRS provides access to digital media 
content (e.g. images, videos or 3D animations) and is therefore not only a source of information but 
entertaining as well. Moreover, the technology is highly interactive and therefore more exciting than 
traditional in-store communication. This reveals that PE not only has a positive effect on the attitude 
toward online retailers (e.g. O’Brien, 2010) but also holds true for a MRS. Thus, the acceptance of a 
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MRS is influenced by utilitarian factors as well as by hedonic factors. Overall, these results as well as 
the strong relationship between ATU and UI are in line with findings from previous research (e.g. Davis, 
1989; Lee et al., 2006).  
As another concern of this study, the relation between the acceptance of the MRS as an additional service 
option within traditional stores and the customer’s intention to patronize a MRS enabled retailer was 
examined. The results clarify how the behavioral intention to use a MRS matters in the contribution of 
attitude toward the technology to retail patronage by showing its mediation role. The findings reveal 
that a positive attitude toward the MRS leads to a higher store patronage intention (ß5 = 0.613; p < 
0.001). To clarify the nature of this relationship the mediation effect of IU was determined using the 
Sobel test (Sobel, 1982). The results show that the ATU affects retail patronage through the intention to 
use the MRS. The mediation testing shows that the influence of the ATU the MRS on the store patronage 
intention is fully mediated by IU which implies a strong and dominant mediator (Sun & Zhang, 2008). 
Therefore, it can be assumed that customer who have the intention to use a MRS would patronize a MRS 
enabled retail store. While this study provides a precious contribution to the literature of mobile services 
in retailing, it also has some limitation that need to be discussed. The results afford interesting insights 
into the use of mobile services for retailer with complex product categories that require in-depth 
information. Although no trade-segment specific constructs were used, the evidence provided in this 
study is limited to consumer electronics. Nevertheless, the findings may vary in different sectors for 
example in terms of the information type. Therefore, further research should also address the issue and 
broaden the investigation in order to prove if different results will be achieved. The attitude of an 
individual toward an object and the repeat patronage are both linked to a loyal behavior of a customer 
(Dick & Basu, 1994). Regarding this, it is important to ascertain not only the behavioral intention of a 
repeat visit but the actual behavior over a longer period.  
Overall, the results emphasize the strategic significance of mobile services for a retailer. Moreover, the 
usage of MRS has the advantage of being already familiar to the customer, require no hardware 
investments and can be used in the immediate vicinity of the product of interest. Regarding this and the 
33 
 
fact that customers already use their smartphone while shopping, the question should not be whether, 
but rather how retailers use mobile services to enhance the in-store experience in their stores.  
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Abstract 
To ensure a high level of service quality (SQ), retailers think about offering self-service information 
technologies (SSIT) at the point of sale. However, the explanatory value of the SQ for SSIT adoption is 
barely researched. Thus, the present study examines the mediation effect of SQ within the technology 
acceptance model. Building on data from a laboratory experiment using a fully functional application 
for Tablet PCs, the partial least squares approach is applied. The findings reveal that the perceived SQ 
partially mediates the effect of the attitude towards using on the intention to reuse. Therefore, retailers 
have to emphasize the service-related value of SSITs.  
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3.1 Introduction 
The increasing diffusion of information technology is on the brink of revolutionizing the way people 
shop. This development does not only affect digital distribution channels, but also bricks-and-mortar 
stores: Retailers progressively substitute or enlarge traditional modes of service delivery by sales clerks 
through the implementation of technology (Colby & Parasuraman, 2003; Lee & Yang, 2013). These 
self-service technologies (SST) are defined as technological interfaces that enable customers to produce 
a service independent of direct service employee involvement (Chen, 2005; Meuter, et al., 2000). 
Examples are self-service check-outs (Dabholkar, et al., 2003; Marzocchi & Zammit, 2006; Weijters, et 
al., 2007), express order terminals (Meuter, et al., 2000) and multimedia kiosks (Wang, 2012). Most 
often they are implemented to cut costs & raise productivity by turning customers into co-producers of 
services (Hilton, et al., 2013; Meuter, et al., 2005; Roggeveen, et al., 2012; Weijters, et al., 2007) or 
simply to keep up with technological advancements (Demirci Orel & Kara, 2013). Two types of SSTs 
can be distinguished: transaction-related technologies and customer-service or information-related 
technologies (Meuter, et al., 2000). Early SSTs especially focused on the first category of “technology-
facilitated transactions” (Meuter, et al., 2000), such as placing an order, scanning or paying. A taxonomy 
presented by Cunningham et al. (2008) based on the work of Zeithaml and Bitner (2006, p. 402) contains 
11 out of 12 types of SSTs that are strictly related to transactions. In recent years, the service quality has 
become increasingly important as a key differentiator for retailers as sales are initiated by information 
rather than the simple access to a product via transaction-related technologies due to the transparency 
of the internet (Grewal, et al., 2004). 
3.1.1 Self-service technologies with focus on information 
Thus, the role of SSTs in retail is also changing: Current approaches are increasingly aimed at delivering 
information to the user and allow for the provision of customized services instead of executing 
transactions (Marshall, et al., 2012; Wang, 2012; Hilton, et al., 2013). Examples are mobile shopping 
assistants (Heijden, 2006; Resatsch, et al., 2008), social media technologies (Marshall, et al., 2012) and 
information kiosks (Zielke, et al., 2011). Such customer-service or information-related technologies 
(Meuter, et al., 2000) from the second category of SSTs are referred to as self-service information 
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technologies (SSITs). SSITs render customers independent of the availability and know-how of sales 
clerks and reduce the search cost by pooling all the relevant information available and providing it in a 
much more customized way (Pantano & Viassone, 2013). This is especially important in the case of 
complex products which require explanation and subsequently have a higher buying risk (Chaudhuri, 
2000). They are particularly attractive for customers who are looking for a high level of individual 
control and want to avoid interpersonal interactions to form an opinion without being influenced by 
sales clerks (Meuter, et al., 2003) or for those who have a low need for personal interaction (Gelderman, 
et al., 2011), e.g. due to the habit of self-information on the internet. Moreover, waiting times can be 
reduced for customers who are searching for specific information while sales clerks are engaged in 
customer talks (Dabholkar, 1994; Meuter, et al., 2000). Therefore, many researchers and retailers try to 
identify the technology capable of best satisfying customer requests (Pantano, 2010), which is basically 
a question of technology acceptance. Understanding customer acceptance is highly crucial due to the 
huge monetary investments and late returns on investment involved in the implementation process 
(Pantano & Viassone, 2013). 
Such technologies are particularly suitable for retailers with a large selling space and relatively low 
number of sales clerks. A prominent example is the German do-it-yourself (DIY) retail segment. Since 
2009, the selling space has grown by almost 10 % while the number of employees has remained stable 
for reasons of cost efficiency (Gemaba, 2013). As a consequence, customers suffer from a lack of 
service, which negatively affects customer satisfaction and ultimately the economic success of the 
retailer. Thus, DIY retailers implement SSITs to build up a customer-friendly service landscape and 
differentiate in terms of shopping experience. Thus, service quality is more important for DIY retailers 
than ever, especially with regard to the high number of complex products such as lawn-mowers, motor 
saws or drilling machines. 
3.1.2 Study objective 
The acceptance of SSTs has been broadly researched in the past. Most studies come to the conclusion 
that the attitude towards using technology has a strong influence on the behavioral intentions. If such a 
strong relation between predictor and criterion variable exists, Baron and Kenny (1986) recommend the 
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analysis of the mediating effects. Thus, the question as to how that strong effect can be explained needs 
to be evaluated. Because the customer benefit plays a crucial role in technology acceptance and as this 
benefit consists in a service quality (SQ) improvement in the context of SSITs, one can assume that SQ 
provides explanatory potential for the relationship between the attitude towards using a technology and 
the intention to use. The evaluation of SQ is especially important in the context of retail SSITs as the 
outcome directly redounds upon the evaluation of the retailer (Meuter, et al., 2000; Wang, 2012). Recent 
studies, for example, have shown the huge relevance of perceived service quality (PSQ) delivered by 
technology-based self-services, e.g. for retail patronage (Lee & Yang, 2013; Lee, et al., 2009) and 
customer satisfaction (Dabholkar & Spaid, 2012; Demirci Orel & Kara, 2013). But despite their growing 
importance in retail, to the best of our knowledge empirical work has not deepened the understanding 
of the relationship in the context of retail-service technologies yet. As a consequence, retailers are not 
able to fully understand the acceptance of new technologies without considering the customers’ 
perception of the SQ delivered by SSTs (Lee, et al., 2009; Wang, 2012). To address this point, the study 
attempts to enlarge the understanding of technology acceptance in the context of retail SSTs by 
analyzing the mediating effect of PSQ between the attitude towards using a technology and the intention 
to use it.  
The remainder of this paper is organized as follows: The proposed conceptual framework and a literature 
review on technology acceptance and service quality in retail are presented. Deduced from the relevant 
literature, specific research propositions are made. Following a description of the methodology, the 
results are provided. Subsequently, we discuss the most relevant findings and deduce theoretical and 
managerial implications. The limitations of the study and future research avenues conclude the paper.  
3.2 Conceptual Framework and Hypothesis Development 
The customer acceptance of new technologies is one of the most critical factors given that a lot of 
innovations do (not) hit the market. In order to gain a deeper understanding of the use of retail SSITs, 
the relevant literature is presented and the most important influencing factors for consumer acceptance 
are discussed. Moreover, we embed these findings in service quality research to define the conceptual 
framework of this study. 
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3.2.1 Acceptance of Self-Service Technologies 
Research on SST acceptance has been conducted in a broad range of different research contexts, using 
many different research designs and examining a great variety of different technologies. Despite this 
methodological diversity, the majority of quantitative studies use the technology acceptance model 
(TAM; Davis, 1989) or related models, such as the theory of reasoned action (TRA; Fishbein and Ajzen, 
1975), as a theoretical basis, as demonstrated in a broad overview presented in Table 7. 
Study SST 
Retail 
Context 
Focus 
on SQ 
Theory  
Research 
Design 
Analysis N 
Meuter et al. 
(2000) 
diverse    
online panel 
survey 
qualitative/ 
quantitative 
1,000 
Dabholkar & 
Bagozzi (2002) 
self-service terminal   TAM 
laboratory 
experiment 
quantitative 392 
Weijters et al. 
(2007) 
mobile self-scanning  
TAM, 
Diffusion 
Theory 
field study quantitative 497 
Kowatsch & 
Maass (2010) 
mobile 
recommendation 
agent 
 
TAM, 
Diffusion 
Theory 
laboratory 
experiment 
quantitative 46 
Lee et al. (2010) 
self-service 
checkout 
   
online 
survey 
quantitative 285 
Corvello et al. 
(2011) 
virtual shopping 
assistant 
 
Adaptive 
Structuration 
Theory 
conceptual 
paper 
  
Zielke et al. 
(2011) 
interactive terminal 
for cooking receipts 
  TAM field study quantitative 216 
Marshall et al. 
(2012) 
social media 
technologies 
   
focus 
groups 
qualitative 35 
Wang (2012) 
multimedia kiosk: 
payment, ticketing, 
downloads 
 
Expectation-
Confirmation 
Model 
online panel 
survey 
quantitative 424 
Hilton et al. 
(2013) 
diverse  ()
 in-depth 
interviews 
qualitative 24 
Demirci Orel & 
Kara (2013) 
self-service 
checkout 
 ()
 
field study quantitative 275 
Lee & Yang 
(2013) 
self-service 
checkout 
 
TRA online panel 
survey 
quantitative 300 
Table 7: Overview of relevant literature on retail SST acceptance 
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According to TAM, the acceptance of a technology is reflected in the strength of attitude towards using 
(ATU) and the intention to use (Davis, et al., 1989), which in turn are fundamentally influenced by the 
constructs of perceived usefulness (PU) and perceived ease of use (PEOU). PU is defined as “the degree 
to which a person believes that using a particular system would enhance his or her job performance” 
(Davis, 1989, p. 320). PEOU in turn is defined by the user's subjective evaluations on how much 
cognitive effort she or he must expend when using the system (Davis, 1989, p. 320). 
TAM is widely understood to be particularly useful to predict the social acceptance and use of 
technologies while they are still being developed and provide trustworthy estimates for both users that 
are very familiar and users that have (almost) no experience in using the technology (Davis, 1989). As 
both is the case in our study, we decided to consult the model as a basis for our research. 
Within the last two decades, the TAM has been the object of criticism several times, which we need to 
address before setting up the conceptual framework of this study. One point for questioning the model 
is the limitation to PU and PEOU as independent variables. Heijden (2004) claims that this 
conceptualization makes the TAM inappropriate for hedonic information systems and presents an 
alternative model. As an important insight from our pre-studies we figured out that the buying process 
in DIY retail seems to be highly goal- respectively utility-oriented. Thus, we assume that hedonic aspects 
of SSIT-usage are not particularly crucial in the present research context. Moreover, Benbasat and Barki 
(2007) criticize that PU has been treated as a “black box” in recent TAM research without investigating 
what actually makes an IT system useful. Indeed, this point is critical in the SSIT context: It is not the 
technology itself that constitutes the usefulness for a user but rather the information that is accessed 
through the technology and that satisfies the user’s particular need. Thus, we agree with Dabholkar and 
Bagozzi (2002), who suggest that PU is not strictly relevant for SSTs that are not owned by the customer. 
In the present research model, we replace PU by the perceived information quality (PIQ) that refers to 
the additional value customers associate with the SSIT (Childers, et al., 2001; Weijters, et al., 2007). 
Studies from SST research suppose that PIQ is mainly influenced by the quality and quantity of 
information. Yang et al. (2005) conceptualize PIQ as a construct consisting of the adequacy of 
information (AI, referring to the quantity of information) and the usefulness of content (UC, referring 
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to the quality of information). Because the buying decision is based on the quantity and quality of the 
available information about a product, AI and UC play a crucial role in the evaluation of the SSIT. 
Therefore, we hypothesize:  
H1. The adequacy of information has a positive impact on the attitude towards using the SSIT. 
H2. The usefulness of content has a positive impact on the attitude towards using the SSIT. 
Based on the underlying assumptions of the TAM, PEOU represents the second important acceptance 
predictor (Davis, 1989). As mentioned above, it concerns the user friendliness or convenience of the 
retail SSIT. Research has advocated that retailers need to advertise a technology’s ease of use to ensure 
that customers develop a positive attitude towards the system (Dabholkar & Bagozzi, 2002). Moreover, 
if customers find a technology easy to use, they consider the self-service as an attractive alternative as 
it reduces the effort involved in using the service and reduces the risk involved (Shamdasani, et al., 
2008). Thus, PEOU is supposed to positively influence the attitude towards using the SSIT. 
H3. The perceived ease of use has a positive impact on the attitude towards using the SSIT. 
The customer’s attitude towards the use of novel technologies is widely believed to have an impact on 
the behavioral intention to use a system (Fishbein & Ajzen, 1975; Curran & Meuter, 2005). As the 
participants already got involved with the SSIT during the experiment, the intention to reuse (IR) the 
system has been used as a dependent variable in this research instead of the intention to use. Thus, we 
hypothesize: 
H4. The attitude towards using the SSIT has a positive impact on the intention to reuse the SSIT. 
3.2.2 Service Quality  
However, some may say that TAM research has reached its saturation point (Benbasat & Barki, 2007) 
with regard to the multiplicity of studies. We have identified gaps in the present literature that require 
further examination. Some studies in a similar context have shown the high relevance of service quality 
for retail patronage (Lee & Yang, 2013) and customer satisfaction (Kuo, et al., 2009). But as outlined 
in Table 7, SSTs geared towards improvements in retail service quality are still an underrepresented 
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research field. Moreover, the previous research specifically called for research to extend the TAM with 
regard to the relationship between ATU and IR in the context of technology-based self-services (Oghazi, 
et al., 2012).  
The stream of research investigating the concept of PSQ argues that as the customer is in the focal point 
of service quality, only his perception of quality is critical (Grönroos, 1993; Anitsal & Paige, 2006). 
Thus, we consider PSQ instead of SQ in the following. PSQ can be defined as the evaluation of the 
result of the comparison that customers make between the expectations for a service and the perception 
of the way the service has been performed (Parasuraman, et al., 1985; Lehtinen & Lehtinen, 1991). In 
recent decades, SQ has predominantly been understood as a global measure for a company’s offering 
(Parasuraman, et al., 1988). Nowadays, however, researchers argue that the assessment of SQ should 
have a narrower focus on every different service offering because of its unique nature (Demirci Orel & 
Kara, 2013). Thus, when we consider PSQ in this context we mean the quality perception of the SSIT 
rather than the total quality perception of the retailer.  
Services above the adequate level are considered capable of creating a competitive advantage for a 
retailer (Zeithaml & Berry, 1993). In the case of SSITs, the implementation leads to a perception of 
enhanced service when customers are able to obtain high quality information more conveniently and 
quickly (Demirci Orel & Kara, 2013). Bitner (1992) also claimed that PSQ is closely related to ATU. 
Thus, the positive evaluation of using a technology is a prerequisite for a favorable perception of service 
quality. Consequently, there might be a positive relationship between ATU and PSQ in the context of 
SSITs (Dabholkar, 1996). Therefore, it is postulated:  
H5. The attitude towards using the SSIT has a positive impact on the perceived service quality. 
Boulding et al. (1993) reveal that there is a positive correlation between PSQ and behavioral intentions. 
Moreover, PSQ has been considered as a direct antecedent of IR within the technology acceptance 
paradigm (Shamdasani, et al., 2008). Zeithaml et al. (1996) and Dabholkar (1996) support their findings. 
Also in a similar research context, PSQ is found to be a predictor of the intention to use an SSIT (Lee, 
et al., 2013). If customers evaluate the output delivered by a high-quality SSIT, they will intend to use 
it again. Thus, one can assume as follows: 
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H6. The perceived service quality has a positive impact on the intention to reuse the SSIT. 
In the behavioral literature, it is widely presumed that processes that link attitudes towards an object and 
behavior exist (Snyder & Ickes, 1985; Sherman & Fazio, 1983). However, there is little agreement about 
the concrete way the TAM constructs are related to behavioral intentions (Brady, et al., 2005). Especially 
the strong relationship between ATU and IR is rarely examined. Baron and Kenny (1986) recommend 
the introduction of a mediator when such a strong relation between the predictor and criterion variable 
exist. Further studies examined several mediation effects of external variables within the TAM (Burton-
Jones & Hubona, 2006). With regard to the major importance of service quality in the context of retail 
service technologies, it might be reasonable to analyze the possibility that PSQ intervenes between ATU 
and IR to gain a deeper understanding of how the effect is produced (Preacher & Hayes, 2004).  
 
Figure 7: Proposed Model and Hypotheses 
3.3 Methodology 
3.3.1 Research Setting 
The study is conducted using the context of DIY retail, more precisely the product segment of drilling 
machines. Drilling machines are among the complex product categories that require in-depth 
information and explanation and therefore seem to be well-suited to analyze a self-information 
technology. Building centers and home improvement stores look back on a long history of self-service 
systems as this was one of the first retail segments to introduce digital point-of-sale media. Furthermore, 
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DIY retail is characterized by a high standardization potential for customer questions and a low staff 
density, which underlines the need for digital advisory systems. Thus, the DIY context is particularly 
suitable for this research.  
3.3.2 Procedure and Participants 
The study was carried out based on a four-step structure: Firstly, pre-studies were conducted to identify 
the relevant constructs influencing the acceptance of the SSIT. In expert interviews, sales clerks from 
DIY retail characterized the most important questions addressed to them by customers and explained 
the challenge of a low staff density in the stores. These findings were compared with qualitative 
interviews with DIY customers who complained about the poor reachability of employees. Many of 
them stated that they use online resources via their smartphone to gather further information about 
complex products in the store, supporting the choice of the retail segment. Additionally, the way 
customers purchase drilling machines was observed to support the insights gained in the interviews with 
behavioral information. 
Secondly, a touch-sensitive application for Tablet PCs was developed as a stimulus for the subsequent 
experiment. By integrating online content such as detailed product information, images, customer 
reviews and test results, the application was able to find the best-fitting product based on a structured 
needs assessment, considering criteria such as price range, drilling substrate, weight or frequency of use. 
Besides the functionality of a product finder, a comparative tool was offered, focusing on the 
discriminant features of two or more products chosen by the user.  
Thirdly, a scenario-based laboratory experiment was conducted as the main study. To imitate a real 
information process, an artificial shopping environment was created by attaching big posters with 
motives of drilling machine shelves to the walls. The experiment started with a brief introduction to a 
concrete buying scenario and an orientation phase before the participants used the application. 
Finally, the test subjects answered a structured questionnaire on their assessments of the use of the SSIT 
as well as individual traits and demographic characteristics. 
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Figure 8: Structure of the Study 
The participants in the laboratory experiment were recruited in the urban center of a medium-sized city 
in Germany. Consequently, the study was conducted in one of the Western European markets that 
already has a relatively strong penetration of SST (Wang, 2012). A total of 225 potential DIY shoppers 
tested the application and answered the questionnaire in spring 2013.  
A large proportion of students participated in the experiment. As a consequence, 60% of the test subjects 
were between 18 and 25 years of age. Although many of them had a concrete need for tools after leaving 
the parents’ home and showed a high affinity towards the DIY segment, we consider the composition 
of the sample as a possible limitation. Concerning the gender, with a proportion of 49% females the 
sample was representative. Moreover, 83% already owned a smartphone and 12% had a Tablet PC. 
Table 8 provides an overview of the SSIT functionalities used by the participants in the study. Besides 
the comparative tool (45%), the majority of the respondents used the product finder (84%) to make an 
adequate decision. Therefore, the most frequently used filter criteria within the product finder were the 
price range (69%), the drilling substrate (66%), the reason for use (64%) and the customer reviews 
(45%). In contrast, battery life (9%), brand (8%) and type of drilling machine (e.g. drill hammer, impact 
drill, cordless drill; 7%) received much less attention. 
 
50 
 
Functionality Frequency of usage 
comparative tool 45% 
product finder (filter) 84% 
price range 69% 
drilling substrate 66% 
reason for usage 64% 
customer reviews 45% 
weight 16% 
frequency of use 13% 
battery life 9% 
brand 8% 
type of drilling machine 7% 
Table 8: Functionalities of the application used in the experiment 
3.3.3 Construct Measurement  
The measures for each construct were adapted from the existing literature. Items were translated and 
formulated, measuring the constructs in the conceptual model displayed in Figure 7. In some cases, the 
wording had to be changed slightly due to language differences and to suit the current research context. 
The researchers independently back-translated the wording to ensure a high translation quality. 
For AI and UC, a scale consisting of four and five items borrowed from the work of Yang et al. (2005) 
was used. PEOU was measured using a four-item scale based on the work of Davis (1989). To measure 
ATU and IR, scales consisting of four items adapted from Venkatesh, et al. (2003) were used. Finally, 
PSQ was measured with two items borrowed from Brady and Cronin (2001). All the items were 
measured using a five-point Likert scale ranging from 1 (meaning “strongly disagree”) to 5 (meaning 
“strongly agree”). Demographic variables such as age, gender, income and profession were also 
included, as well as individual predispositions such as product experience or technology readiness. 
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3.4 Results 
3.4.1 Analysis Strategy 
This paper employed the partial least squares (PLS) approach using SmartPLS 2.0 (Ringle, et al., 2005) 
to estimate the measurement and structural parameters in the structural equation model (SEM). PLS is 
an iterative combination of principal component analysis and ordinary least squares path analysis. Its 
purpose is to maximize the prediction quality of endogenous constructs (Yi, et al., 2013). In contrast to 
covariance-based approaches of SEM, PLS does not require a multivariate normal dataset (Jain, et al., 
2012) and it is recommended for small sample sizes. Furthermore, PLS underlines the explorative 
approach of the study (Götz, et al., 2010, p. 692). Referring to Jarvis et al. (2003), the relations in both 
the measurement models and the structural model were supposed to be reflective. The standard boot-
strapping procedure in the SmartPLS software was used and a robust standard error and t-statistic 
generated. Following the recommendation of Baron and Kenny (1986) to avoid unreliability, the 
mediation path from ATU via PSQ to IR was also estimated by SEM. As a specialized t-test, the Sobel 
test examines if the postulated mediation effect is significant (Sobel, 1982). This test was calculated 
with the “Sobel Test Calculator for the Significance of Mediation” (Soper, 2013). 
3.4.2 Measurement Validation 
The internal reliability of the scale items was tested by calculating Cronbach’s coefficient alpha. All 
constructs were proved to have a good level of reliability. All loadings of the constructs tested were 
greater than 0.7 (Nunally, 1978, p. 245), except for PSQ, which was slightly lower (0.665) due to the 
small number of measurement items. One item of the UC construct was dropped due to low and 
insignificant loadings (SL = 0.21) and two items of the AI construct due to limited applicability to the 
research context. The results of all remaining items are presented in Table 9. Furthermore, the composite 
reliability was assessed, typically referring to measurements of true reliability using SEM. Composite 
reliability is supposed to produce better estimates of true reliability than Cronbach’s coefficient alpha 
as it includes the number of indicators used (Chin, 1998; Hair, et al., 2006, p. 777). All constructs 
achieved values much greater than 0.7 (Hulland, 1999). Moreover, the average variance extracted (AVE) 
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was analyzed as an additional measure for evaluating the set of indicators. The AVE should be higher 
than 0.5, meaning that at least 50% of the total variance of all indicators can be explained by the construct 
(Fornell & Larcker, 1981). In this study, each construct fulfills this criterion as shown in Table 9. 
NOTE: AI = Adequacy of Information; UC = Usefulness of Content; PEOU = Perceived Ease of Use; ATU = Attitude towards 
Usage; PSQ = Perceived Service Quality; IR = Intention to Reuse.  
Table 9: Measure and Items 
Subsequently, the discriminant validity of the measures was assessed and item cross-loadings for all 
constructs inspected (Chin, 1998). As no item loads were higher on another construct than the construct 
it is intended to measure, it can be concluded that all constructs exhibit satisfactory discriminant validity 
and can be deemed unrelated.  
Additionally, the average variance detected for each construct exceeds the intercorrelations among the 
constructs as demanded by Fornell and Larcker (1981) to make sure that a construct shares more 
variance with its measures than with other model constructs (Chin, 1998). Table 10 provides a detailed 
summary of all the results regarding the shared variance (SV) and the AVE, showing that the criterion 
is fulfilled by all constructs. 
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SV/AVE ATU  IR  PEOU UC AI PSQ 
ATU 0.754 
     
IR 0.639 0.703 
    
PEOU 0.250 0.155 0.602 
   
UC 0.370 0.337 0.197 0.655 
  
AI 0.237 0.172 0.078 0.286 0.651 
 
PSQ 0.448 0.393 0.116 0.316 0.302 0.749 
NOTE: ATU = Attitude towards Usage; IR = Intention to Reuse; PEOU = Perceived Ease of Use; UC 
= Usefulness of Content; AI = Adequacy of Information; PSQ = Perceived Service Quality. On the 
diagonal, average variance extracted of each construct is displayed; the other values display r² (shared 
variance) between the constructs (Fornell & Larcker, 1981). 
Table 10: Shared Variance and Average Variance Extracted 
3.4.3 Hypotheses Tests 
The hypotheses postulate that the AI, UC, and PEOU have a positive influence on the ATU (H1, H2, 
and H3). Also, the ATU should increase the IR (H4) and the PSQ (H5). Moreover, the IR is influenced 
by the PSQ (H6). To test the proposed model and establish the significance of parameter estimates, t-
values using 1,000 bootstrap samples were calculated (Henseler, et al., 2009). As directional hypotheses 
were postulated, one-tailed significance tests were conducted.  
Table 11 presents the path coefficients ß and t-values for the model along with the R2 for ATU, PSQ and 
IR and indicates the results of the hypothesis test for a level of significance of 0.5%. All postulated 
hypotheses are confirmed except for H1 (AI → ATU). The results reveal that the UC (ß1 = 0.374; p < 
0.01) and the PEOU (ß3 = 0.276; p < 0.001) have a significant effect on the ATU, supporting H2 and 
H3 whereas AI (ß2 = 0.209; p < n.s.) does not exhibit a significant influence on ATU. Consistent with 
H4, the effect of the ATU (ß5 = 0.689; p < 0.001) on the IR is significant and positive. As H5 predicted, 
the effect of the ATU (ß4 = 0.669; p < 0.001) on the PSQ is also significant and positive. In addition, 
the effect of PSQ on IR (ß6 = 0.166; p < 0.01) supports H6. 
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Hypothesis Relationship Direction 
Standardized 
Coefficient (ß) t-value Result 
H1 AI → ATU Positive 0.209 1.700 Not Supported 
H2 UC → ATU Positive 0.374 2.900 Supported 
H3 PEOU → ATU Positive 0.276 3.321 Supported 
H4 ATU → IR Positive 0.689 9.357 Supported 
H5 ATU → PSQ Positive 0.669 11.452 Supported 
H6 PSQ → IR Positive 0.166 2.086 Supported 
Fit 
Measures Endogenous Construct Model 
   
R² ATU 0.467 
   
 IR 0.665 
   
 PSQ 0.448       
Table 11: Hypotheses Testing 
The relationship between the ATU and the IR is assumed to be a mediation effect that exists due to 
the influence of the PSQ, in addition to the direct effect. The results are shown in Table 12. 
Direct Effect with no mediator 0.801 
Direct Effect with mediator 0.689 
ATU → PSQ (Beta) 0.669 
PSQ → IR (Beta) 0.166 
ATU → PSQ (SE) 0.059 
PSQ → IR (SE) 0.080 
Sobel test statistic: 2.046 > 1.96 
One-tailed probability: 0.020 < 0.05 
Two-tailed probability: 0.041 < 0.05 
NOTE: SE = Standardized Error 
Table 12: Mediation effect of perceived service quality 
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By including the PSQ as a mediator, the effect of the ATU on IR is reduced while the effect of the PSQ 
remains significant. Thus, a partial mediation has been proven (Preacher & Hayes, 2004). The Sobel test 
examines a significant effect (z = 2.046, p < 0.01) of the postulated mediation (Sobel, 1982). 
The model has great explanatory power for the dependent variables: As shown in Table 12, more 
than 65% of the variance of the IR is explained by the exogenous factors. Obviously, the integration of 
the PSQ improves the prediction quality of the TAM. Also, the explanatory power for the PSQ with 
almost 45% and for the ATU with more than 46% is high, suggesting that UC and PEOU are predictors 
of ATU. As mentioned above, all suggested relationships were confirmed except one (AI → ATU). 
Most of them were shown to be significant on a level of 0.1% as pictured in Figure 9. 
 
Figure 9: Empirical Results 
To assess the problem of a possible omitted variable bias, which can occur when a model incorrectly 
leaves out one or more important causal factors, several control variables (i.e. customer age and gender, 
customer education, technology readiness, product experience and need for interaction) were included 
in the structural model. This inclusion did not alter the substantive findings, indicating the absence of 
an omitted variable bias (Chamberlain, 1979). 
3.5 Discussion 
Despite the fact that a significant amount of research has been conducted in recent years, understanding 
the customer acceptance of interactive self-service technologies remains a challenge for researchers 
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(Venkatesh, 2006). Whereas transaction-related technologies have already been intensively researched, 
this holds particularly true for customer-service and information-related technologies in retail. 
Especially the relationship between ATU and IR is rarely examined. To gain a deeper understanding of 
this relationship, we used a touch-sensitive application for Tablet PCs including a sophisticated product 
finder and comparison tool developed for the study. By bundling all the product-related information 
available and displaying them in a highly customized way based on a structured needs assessment, the 
application supports the customer’s solution-oriented information process. 
The empirical results provide strong evidence to support the proposed model as almost all of the 
postulated relations were shown to be highly significant. Consistent with previous research in the field 
of technology acceptance, PEOU has a positive influence on the ATU. While the UC has a positive 
impact on the ATU, the effect of AI on ATU is not significant. This suggests that the quality but not the 
quantity of information is important for the evaluation of an SSIT. However, the influence of the PEOU 
was weaker. Therefore, the results are in line with other studies from similar research contexts. 
Special emphasis has been placed on the effect of the ATU on the IR. Firstly, we confirmed the expected 
strong relationship between these two constructs. Secondly, it was shown that the PSQ partially mediates 
the effect between the ATU and IR. Thus, with regard to the findings of Lee and Yang (2013) and 
Fairhurst and Lee (2009), who found PSQ to have a high relevance for retail patronage and customer 
satisfaction, we can add that PSQ is also relevant for technology acceptance as it mediates the 
relationship between the attitude and behavioral intentions. 
3.5.1 Theoretical and Managerial Implications 
SSITs are becoming increasingly relevant for retailers to improve customer satisfaction and create a 
competitive advantage by offering information-related services. Due to the potential to reduce waiting 
times, SSITs are especially useful for retail segments with a poor availability of sales clerks and 
substantial need for information like the DIY branch. Managers who wish to use SSITs should gain a 
profound understanding of the factors that drive customer acceptance and usage intentions of such 
technology first.  
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The PSQ accounts for the relationship between ATU and IR and serves as a mediator through which the 
stressor affects the outcome variable. This implies that if the information service delivered by the SSIT 
is not well evaluated by users, the intention to use the SSIT will decrease again. This supports the 
assumption that the ATU is related to the evaluation process of the SQ after using the SSIT. Therefore, 
retailers have to emphasize the service-related value of the SSIT in their point-of-sale communication 
to support continuous usage. 
As a critical element of the TAM the perceived usefulness was replaced by PIQ, taking into account the 
special characteristics of information-related technologies (Dabholkar & Bagozzi, 2002). Referring to 
the aspects of quality and quantity of information and in line with previous research (Yang, et al., 2005) 
PIQ was represented through the AI and UC. While UC has a strong effect on ATU, AI does not exhibit 
a significant influence. This can be explained through the use of a product finder that does not display 
all available but only relevant information selected by the user himself. For retailers, it can be deduced 
that once the quantity of information is substantial enough to avoid search queries without results, no 
positive effect on the attitude towards the SSIT can be expected anymore. 
Moreover, only a limited number of information is used when making a buying decision. In our study 
the price, the drilling substrate, the reason for usage or the customer reviews were the most commonly 
demanded information. To recap, it is not important to provide a high variety of information, but 
information with a high relevance for the needs of the customer. Therefore, SSITs should be designed 
with regard to the target audience and their special requirements using a product finder with different 
filter options and product comparing tools to avoid overstimulation.  
Customers consider SSITs as an attractive alternative if it is believed to be easy to use. The high share 
of smartphone users in the sample (83%) indicates a high affinity towards technology, which matches 
the appreciation of the SSIT and the positive evaluation of its ease of use. Thus, the convenience should 
be advertised by the retailer to increase the willingness for the first use. The influence of PEOU on ATU 
was weaker than the influence of the content quality. Obviously, the SSIT is mainly evaluated with 
regard to its problem-solving capacities, not to the cognitive effort involved in its use. So the most 
important influencing factor for the ongoing usage of such a technology is the real value added. One 
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explanation might be that people have learned how to use touchscreen terminals over time. Therefore, 
it is even more important to employ well-known control elements and gestures. Moreover, we included 
the perceived enjoyment as a control variable in the model to assess the importance of hedonic aspects 
with regard to Hejden (2004). As assumed above, hedonic aspects of SSIT-usage are not particularly 
relevant in the present research-context. 
The application used in this study provided both an interactive product finder and a comparative feature. 
Most users focused on the product finder (84%) based on their personal needs instead of comparing 
relevant products directly (45%). Thus, the design of a digital advisor should be geared towards the 
practice of sales clerks starting with the assessment of customer needs. Moreover, care should be taken 
to meet high technical standards regarding up to date content, advanced search algorithms and high 
quality images.  
3.5.2 Limitations and Further Research 
Although the results and findings contribute to the academic literature, there are certain limitations that 
require further examination. First of all, the study has a rather explorative character using a scenario-
based laboratory experiment as a method of collecting data. Thus, the study should be replicated in a 
field setting with customers in a real-need situation to confirm the proposed research model and the 
results. Moreover, the actual behavior rather than the behavioral intention should be analyzed. Although 
no trade-segment specific constructs were used, the evidence provided in this study is limited to DIY 
retail. However, many respondents declared that they could imagine using similar SSITs in different 
retail segments, such as consumer electronics. A self-selection bias cannot be excluded as the test 
subjects participated in the experiment voluntarily. As the data was obtained near the university campus, 
the sample contains a high proportion of students and is not fully representative. As a consequence, the 
data might lack variance in some socio-demographic criteria. Moreover, the development of the 
application focused on functionality and was aimed at reducing the influence of interface design. As a 
result, one factor that potentially affects the adoption was eliminated (Meuter, et al., 2000). 
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Future research is encouraged to expand the findings of this study across various industries to provide 
greater generalizability. As the sample used in this study was homogeneous to some extent, further 
representative studies should analyze the moderating effects of individual characteristics and 
predispositions such as age, technology anxiety or need for interaction (Lee & Yang, 2013). Further 
research should also deepen the insights into the targeted customer groups to improve the usability of 
the software and the communication in the closer surroundings of the digital system. The experiment 
was conducted using a Tablet PC as hardware. Although the participants were free to try the application 
in a mobile manner, almost no test subjects took the Tablet PC with them. This begs the question as to 
whether the mobility of the system is a relevant influencing factor for usage and adoption. Furthermore, 
the behavioral intentions of non-users should be compared with the intentions of the SST-users 
investigated in this research (Proença & Rodrigues, 2011). The comparison between an SSIT and mobile 
technology that supports sales clerks could shed some light on the much discussed question as to how 
important the human is in retailing. 
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4 Exploring Customer Segments based on the Acceptance of Self-Service 
Technologies in Retailing (Study 3) 
[with Philipp Spreer] 
Abstract  
Technology acceptance is one of the key factors in the successful implementation and usage of service 
technologies. However, technologies will neither provide the same benefit nor be used by all users and 
therefore need to address the specific needs of the target group. While previous studies on technology 
acceptance barely differentiated between users, this paper explores user segments based on technology 
acceptance constructs – a novel approach. Building on data from a laboratory study using a retail self-
service technology prototype, a cluster analysis is employed, the results of which are two distinct 
segments which provide the basis for a meaningful customer approach. 
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4.1 Introduction  
Information technologies are increasingly shaping the face of modern retail businesses: Not only do 
brick-and-mortar retailers add e-commerce to their distribution system, also the in-store shopping 
experience is increasingly enhanced by digital approaches such as self-service technologies (SSTs). 
Examples are information kiosks (Zielke, et al., 2011), interactive service systems (Kallweit, et al,. 
2014), and mobile sales assistants (Spreer & Gutknecht, 2015). Due to the potential of combining digital 
and traditional channels, not to mention the opportunity to provide a higher level of service without a 
need for further personnel, retailers are very keen to bring SSTs to their stores (Pantano & Viassone, 
2014). However, a comprehensive penetration of such in-store technologies has not occurred yet. This 
might be due to the fact that, firstly, large monetary investments are required for the implementation 
(Pantano & Viassone, 2014); secondly, prominent success stories are sparse as only a small number of 
retailers have solid experience in the operation of SSTs (Wang, 2012); and thirdly, there is still a 
significant amount of uncertainty with regard to customer acceptance (Lee & Yang, 2013).  
Although extensive research has been carried out on the acceptance of retail technologies in general and 
SSTs in particular, the existing literature comes up with heterogeneous findings on the drivers of 
customer acceptance and the relationships among constructs (e.g., Dabholkar & Bagozzi, 2002; Simon 
& Usunier, 2007). As a consequence, researchers question the generalizability of these models across 
differing contexts (e.g., Burton-Jones & Hubona, 2005; Sun & Zhang, 2006; Venkatesh et al., 2012). 
One suitable approach to address this criticism is to focus more intensively on different groups of users, 
following the assumption that a technology will not provide the same benefit to all users. While some 
users consider technologies supporting the in-store decision process to be helpful and convenient (Maity 
& Dass, 2014), others only exhibit a low level of acceptance regarding technology as an alternative to 
personal contact with an employee (Dabholkar et al., 2003; Lee, 2015). Particularly, SSTs are considered 
attractive for people who appreciate a high level of individual control and have a low need for personal 
interaction with a salesperson when making a buying decision (Meuter et al., 2000; Gelderman et al., 
2011). Such large differences in the assessment of technology may be explained by very specific service-
related customer needs and a wide range of buying behaviours. It therefore becomes imperative for firms 
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to develop new ways to understand and manage the heterogeneity in their customers’ usage of the SSTs 
in order to deliver the highest possible benefit to the users and to ensure a high level of acceptance 
(Bolton & Saxena-Iyer, 2009).  
As differences among customers, their needs and technology usage behaviours seem to exist (Lee et al., 
2010), general statements on technology acceptance are probably inadmissible (Neslin & Shankar, 
2009). Burton-Jones and Hubona (2005) clearly point out that explanatory models without the 
consideration of these differences are incomplete and inaccurate predictors of usage behaviour. While 
the analysis of user characteristics as mediating or moderating effects are limited by nature to explaining 
single relationships between constructs, segmentation approaches provide the opportunity to identify 
group differences in a broader setting. Hence and building on the work of Legris et al. (2003) and 
Devolder et al. (2012), the present paper proposes to build segments in order to take such large 
differences in technology acceptance into account.  
To the best of the authors’ knowledge, no study has examined technology acceptance as a basis for 
segmentation to date. Some studies came up with meaningful segments based on psychographic 
variables such as involvement (e.g., McKechnie et al., 2006; Teichert et al., 2008). However, 
psychographic drivers of acceptance are hardly changeable. Hence, the interesting question is not how 
changes in psychographic factors influence the acceptance, but rather how the level of acceptance differs 
between people with different psychographic profiles. This research is the first to combine technology 
acceptance and customer segmentation and thereby contributes to the present literature by (1) 
demonstrating that meaningful customer segments can be built on the basis of technology acceptance, 
(2) describing these segments with regard to both technology-related and psychographic criteria, and (3) 
deducing targeting strategies for an effective customer orientation of SSTs. By showing that distinct and 
meaningful segments can be established on technology acceptance behaviour, an alternative way of 
executing technology acceptance studies is proposed that takes the user heterogeneity into account. This 
provides a more nuanced and differentiated understanding of the user’s behaviour.  
From a practical standpoint the study addresses the problem that traditional acceptance studies tend to 
level existing attitudinal and behavioural differences when user segments are not taken into account. 
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This may lead to rather general and imprecise customer approach and might explain the failure of some 
projects in practice (Zhu et al., 2013). Only technologies that are implemented according to the needs 
of the specific target group will generate a relevant benefit and be used continuously. Based on the 
description of distinctive user clusters, the study also deduces important managerial implications for the 
conceptualization and implementation of SSTs. 
The remainder of this paper is organized as follows: First, the relevant literature on SST acceptance is 
presented Concerning the methodology, the research setting and the results of a series of pre-studies are 
highlighted, followed by a description of the sampling and the measurement instruments. Then, the 
findings from a cluster analysis are outlined and discussed. Implications for research and practice, 
limitations of the study and issues for further research conclude the paper.  
4.2 Literature Review  
A systematic literature review in the most influential scientific databases (e.g. EbscoHost, ACM, 
Science Direct, Econbiz, Emerald, JSTOR, EconStor, IEEE, OLC SSG) is obligatory to obtain a 
consistent overview of the extant body of research regarding the adoption of service technology in retail. 
Every possible combination of a predefined group of common search terms regarding technology 
adoption (e.g. “acceptance”) with a group of common search terms regarding the relevant technologies 
(e.g. “self-service technology”) served as search queries. It was deliberately refrained from applying a 
range of publication for the literature analysis in order to totally capture this rather new research area. 
All relevant studies were classified and prepared for further analysis. Publications dealing with retailing 
as a context received particular attention. 
4.2.1 Technology Acceptance Research 
Technology acceptance is a label for a research agenda into the antecedents to the acceptance of new 
technologies on an individual level, particularly rooted in information systems, psychology, and 
sociology (Venkatesh et al., 2003). Starting with the now classic technology acceptance model (TAM) 
by Fred Davis (1986) to study technology usage at work, a large stream of research has developed over 
time to study the use of various technologies in different settings (e.g. Venkatesh & Davis, 2000; 
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Venkatesh et al., 2007; Losch & Schulz, 2010; Lawry & Choi, 2013). To date, TAM is among the most 
widely accepted frameworks to understand individuals’ adoption of new technologies (King & He, 
2006). 
TAM is mainly influenced by the theory of reasoned action (Ajzen & Fishbein, 1980; Bagozzi et al., 
1992) and social cognitive theory (Bandura, 1986). According to the initial TAM, two core factors 
determine the adoption of a technology: Perceived usefulness and perceived ease of use. Perceived 
usefulness describes “the degree to which a person thinks that using a particular system would enhance 
his or her job performance” (Davis, 1989, p. 320), and ease of use “the degree to which a person believes 
that using a particular system would be free of effort”. The TAM has proven to be a salient model to 
predict potential technology usage by measuring user’s beliefs after they are exposed to the system 
(Yang & Yoo, 2004). Its simplicity, robustness and high explanatory power are likely core reasons for 
its prominence in various disciplines (Turner et al., 2010; King & He, 2006; Yousafzai et al., 2007).  
At the same time, TAM’s simplicity also constitutes a weakness and evoked both criticism for too 
narrowly focusing on few utilitarian constructs (Bagozzi, 2007) and the notion of the high inherent 
robustness of the model (King & He, 2006). As a consequence and to augment the explanatory value of 
the predictor variables, the model underwent refinements (e.g. by adding additional constructs) by 
numerous authors (e.g., Venkatesh & Davis, 2000; Venkatesh et al., 2007; Venkatesh & Bala, 2008), or 
it was adapted to specific contexts (e.g. Giannopoulos, 2004; Lee & Lehto, 2013; Osswald et al., 2012). 
Prominent examples of TAM extensions are TAM2 (Venkatesh & Davis, 2000) or TAM3 (Venkatesh 
& Bala, 2008). 
Venkatesh et al. (2003) synthesized eight theories and acceptance models and proposed a comprehensive 
‘unified theory of acceptance and use of technology’ (UTAUT) that follows a broader holistic approach 
than TAM. UTAUT received initial empirical evidence in organizational settings. Venkatesh et al. 
(2012) adapted UTAUT to consumer settings and termed this model UTAUT2. 
Various studies have raised criticism of the application of acceptance models in studying retail 
technologies without adjustments (Bolton & Saxena-Iyer, 2009; Neslin & Shankar, 2009; Pantano, 
2010). The pitfall of the most frequently applied general approach is that it ignores the heterogeneity 
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among the customers who face a technology. Hence, Lee et al. (2005) argue that describing potential 
technology users “as a homogeneous population may be inaccurate and inappropriate” (Lee et al., 2005). 
Thus, according to Bruner II and Kumar (2005), building actionable segments is a promising way to 
increase the prognostic value of technology acceptance research respectively to identify “consumers 
who might be more inclined to adopt new devices” (Bruner II & Kumar, 2005). 
4.2.2 Customer Segmentation  
Customer segmentation is a well-known marketing instrument, which is widely used in practice and 
analysed in a research context (Kim et al., 2006). Particularly when developing new products, services 
and service technologies, their characteristics have to fit the individual needs of the potential customer 
groups (Neslin & Shankar, 2009). Therefore, a well thought-out segmentation is helpful for retailers to 
serve their customers effectively and to fulfil their needs appropriately. Consequently, as depicted in 
Table 13, several customer segmentations have been conducted in a retail context in the past, examining 
mainly psychographic variables. 
  
Retail context 
SST under 
consideration 
Customer 
segmentati
on 
Examined variables 
traditional Online 
technology-
related 
psychographic 
Browning & Zabriskie 
(1985) 
 - -  - 
Lockshin et al. (1997)  - -  - 
Dabholkar & Bagozzi 
(2002) 
() - self-service terminal -  
Weijters et al. (2007)  - mobile self-scanning -  
Konuş et al. (2008)   -  - 
Lee et al. (2010)  - self-service checkout - () 
Kowatsch & Maass 
(2010) 
 - 
mobile 
recommendation agent 
-  
Devolder et al. (2012) - - electronic patient record   
Wang (2012)  - multimedia kiosk -  
Kallweit et al. (2014)   - 
self-service information 
technology 
-  
Present paper  - 
self-service information 
technology 
  
Table 13: Prior research overview on customer segmentation and technology acceptance 
However, and as mentioned above, segmentation on the basis of widely stable psychographic criteria 
appears muss less promising than to analyse how the level of acceptance differs between people with 
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different psychographic profiles. When carrying out a segmentation, Ketchen and Shook (1996) suggest 
that variables based on an in-depth theory should be applied as key constructs. This paper combines 
these standpoints and attempts to present a customer segmentation based on technology acceptance 
constructs (from TAM and UTAUT).  
Despite the fact that this approach is novel and has not been pursued empirically yet, the general idea of 
segmenting customers with regard to their technology usage behaviour has already received some 
attention. In his well-known diffusion theory, Rogers (2010) suggested that the adoption of products and 
technologies can be segmented into identifiable groups. He proposed a seminal categorization including 
the segments innovators, early adopters, early majority, late majority, and laggards. 
4.3 Model Development 
Segmentation starts with the identification of relevant segmentation variables. We apply a theory driven 
approach to identify these variables. Drawing upon prior technology acceptance research, particularly 
TAM and its extensions as well as UTAUT2 while taking into account prior research on SST, we 
generated a list of segmentation variables. Building on a multitude of theories allows to best capture the 
heterogeneous nature of technology users. However, when studying novel technologies such as SST in 
retailing, not all of the original constructs can serve as segmentation variables. This section explains the 
development of the model and necessary adjustments of established theories. 
UTAUT and UTAUT2 have been developed for applications where users already had first experiences 
with a technology or already owned it. The purpose of this study mainly focuses on consumer’s reactions 
to a very new technology – here: self-service technologies at the point of sale. Thus, not all of 
UTAUT2’s and TAM’s determinants might be relevant, and the uniqueness of the technology requires 
the incorporation of additional factors. For example, the price value of a technology is unlikely to play 
a substantial role on SST usage, as consumers usually are not aware (and typically don’t care) about the 
price of a SST. Likewise, habit and social influences are unlikely to be existent for a novel SST where 
neither a person, nor its peers, have any form of prior experience with and knowledge about. However, 
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performance and effort expectancies, as well as hedonic motivations are relevant technology acceptance 
factors (e.g., as covered in TAM3 and UTAUT2). 
Dabholkar and Bagozzi (2002) argue that PU is irrelevant for users who do not own the device as the 
usefulness of a technology does not lie in the device itself but in the information displayed on it. More 
explicitly, Benbasat and Barki (2007) questioned the true insightfulness of PU: “the knowledge that 
‘usefulness is useful’ has, in fact, provided little in terms of actionable research and hence a paucity of 
recommendations to direct design and practice (p. 213).” Indeed, not the SST itself constitutes the 
usefulness for a customer but rather the information that is accessed through the technology satisfies the 
customer’s particular need. Hence, the usefulness dimension is operationalized differently to TAM: 
Instead of PU, the perceived information quality (PIQ) is applied. PIQ refers to the additional value 
customers associate with the SSIT (Childers et al., 2002; Weijters et al., 2007). Yang et al. (2005) 
conceptualize PIQ as a construct consisting of the adequacy of information (AI, referring to the quantity 
of information) and the usefulness of content (UC, referring to the quality of information). 
Some authors included further constructs such as privacy concerns (Rauschnabel & Ro, 2016) or 
hedonic benefits (Dabholkar & Bagozzi, 2002; Venkatesh & Bala, 2008) in the model. Hedonic benefits 
are conceptualized in TAM as perceived enjoyment (PE), defined as the extent to which the activity of 
using a technology “is perceived to be enjoyable in its own right” (Davis et al., 1992, p. 1113). For the 
purpose of this research, it is built on the basic premise of TAM and its extensions by incorporating 
utilitarian and hedonic benefits. 
Moreover, variations of the TAM, including the perceived service quality (PSQ), are of particular 
interest in the context of retail SSTs (Dabholkar, 1996; Weijters et al., 2007) as PSQ becomes an 
increasingly critical factor in developing or maintaining a competitive advantage for bricks-and-mortar 
retailers and constitutes the key benefit of service technologies (Kallweit et al., 2014). PSQ develops 
from the comparison between the expectation of a service and the perception of the way the service has 
been performed (Parasuraman et al., 1985).  
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The total of all context-specific adaptions of the original TAM are illustrated in Figure 10. These 
technology acceptance constructs are important for the context of this study and therefore serve as a 
basis for the following segmentation. 
4.4 Research Methodology  
4.4.1 Research setting and prestudy 
For the empirical analysis, a retail sector that was particularly convenient for the implementation of 
interactive information systems was sought. The following criteria were identified as relevant: Firstly, 
the sector should have a high standardization potential regarding the questions salespeople are 
confronted with (e.g. Which product satisfies my needs best? What are technological characteristics of 
a specific product? How do specific products differ?) Secondly, the sector should exhibit a relevant 
proportion of complex and not self-explanatory product categories, which makes customers look for an 
aggregated source of information. And thirdly, customers should be highly heterogeneous in terms of 
information and buying behaviour because this leads to the assumption that the assessment of SSTs also 
differs significantly, which constitutes one of the prerequisites for a meaningful segmentation on the 
basis of technology acceptance. 
Figure 10: Underlying acceptance model for the segmentation 
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The choice fell on do-it-yourself retailing (DIY), which best meets the above criteria (Davidson et al., 
2002; Reutterer et al., 2006). Customer questions are highly standardizable, many product categories 
such as drilling machines are not self-explanatory and customers (e.g. gardeners, decorators, hobby 
modellers, professional craftsmen) differ significantly in terms of information and buying behaviour. 
Moreover, the sector is characterized by a low staff density at the point of sale, which leads to the poor 
reachability of the employees and enhances the benefit of SSTs. In the past, the selling spaces in 
European DIY retailing grew continuously while the number of salespeople remained stable (gemaba, 
2016). This trend strengthened the need for technology-based service-delivery options. Hence, DIY 
retailing represents a good context for the present research setting. 
The empirical work started with a series of pre-studies to verify the relevance of the constructs identified 
in the literature review. In expert interviews, employees from DIY markets described a typical sales 
conversation, including the most frequently asked questions. Using data from unstructured open-ended 
interviews (n = 5), these insights were compared with the customers’ perspective to understand the 
information process in DIY retailing. Special emphasis was paid to constructs that possibly explain the 
usage of the technology. It became obvious that the familiarity with the product category (FPC) 
influences the information behaviour. Moreover, differences in the need for interaction (NFI) seemed to 
shape the information process as well. Additionally, the information gathered in the pre-studies was 
enriched by behavioural observations of people buying drilling machines, which served as the exemplary 
product category used for this study.  
Then, software for a touch-sensitive SST was developed as a stimulus for the subsequent main study 
(see Appendix 1). The application enabled customers to retrieve information such as product details, 
high resolution images, customer reviews, and test results without asking an employee. Moreover, it 
identified the best-fitting product based on a structured needs assessment and offered the possibility of 
comparing two or more products directly. In addition, a product filter system including attributes such 
as the price, the surface to be treated, the intended purpose, customer reviews, the weight, the frequency 
of use, the battery capacity, and the brand was implemented to offer quick access to product information 
for customers with a very clear idea of their needs. These functionalities referred to the most relevant 
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customer demands raised in the prestudy. The present study builds on a laboratory design in order to 
have full control over external disturbances. Thus, an artificial shopping environment was created in the 
room where the data collection took place. The participants were asked to immerse themselves in a 
concrete shopping scenario, which consists in the need to buy a drill machine in order to fix a curtain 
rod to a concrete wall. This procedure aimed to reduce the cognitive effort involved in assessing the 
benefit of the SST and increasing the generalizability of the results. Then, the test subjects were given a 
brief introduction into using the technology. Afterwards, they were allowed to orientate themselves 
before using the application in a similar manner to how they would in a store. Following the completion 
of the task in the scenario, the participants answered a structured online questionnaire regarding their 
evaluation of the use of the SST. 
4.4.2 Sampling 
A total of 229 potential DIY shoppers was recruited for the study. The data was collected in the centre 
of a medium-sized German city. Thus, the study was conducted in a market with a comparatively strong 
penetration of SSTs (Wang, 2012), which had a positive impact on the willingness to participate in the 
study. 48.5 % of the participants were female. As a high proportion of students participated, 62.0 % of 
the participants were between 18 and 25 years of age. It was decided to continue the analysis with this 
relatively heterogeneous sample in terms of age for three reasons: Firstly, King and He (2006) show that 
there are no great differences in the construct relationships across different categories of participants in 
88 TAM studies: Professionals, students and general users produced very similar results. Secondly, 
Swinyard and Smith (2003) concluded that technology users tend to be younger and more educated than 
non-users which is expressed through the sample. And thirdly, the young sample represents the potential 
users of the SST fairly well as it has a high affinity to technology and a significant need for tools such 
as drills, having left the parental home.  
Before analysing the segments based on the characteristics of the SST users, several descriptive analyses 
were conducted to obtain an overview of the dataset. 83.8 % of the participants used the product filtering 
function, whereas only 20.0 % made use of the option to compare two or more products directly. It 
became apparent that the price (69.4 %), the surface to be treated (66.4 %) and the intended purpose 
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(e.g., drilling and screwing; 64.2 %) were the most frequently used filter criteria. Customer reviews also 
played an important role (45.0 %), while criteria such as the weight, frequency of use, battery capacity, 
and brand were only rarely applied. Regarding the future use of SSTs, 81.2 % of the participants stated 
that they would use a similar system at the next convenient opportunity. 
4.4.3 Measurement instruments 
Based on the insights from the literature review and the prestudies, a questionnaire consisting of 33 
items was developed (see Appendix 2) to measure the TAM constructs. The items were deduced from 
previously published multi-item scales based on the work of Davis (1989; PEOU), Dabholkar (1996; 
PE and 1992; NFI), Yang et al. (2005; AI and UC), Venkatesh et al. (2003; ATU and ITU), Brady and 
Cronin (2001; PSQ), and Raju (1977; FPC). All items were supposed to be reflective and measured on 
a five-point Likert scale, ranging from “strongly disagree” (1) to “strongly agree” (5). An initial draft of 
the questionnaire was compiled in English based on the established constructs before it was translated 
into the local language (German). Occasionally, the formulations had to be changed slightly in order to 
suit the current research context and accommodate linguistic peculiarities. Two researchers back-
translated the wording independently to ensure a high-quality translation.  
The internal reliability of the scale items was tested by calculating Cronbach’s coefficient alpha. The 
results are presented in Table 14. All constructs were proved to have a good level of reliability. All 
loadings of the constructs tested were greater than 0.7 (Nunally, 1978), except for PSQ, which was 
slightly lower (0.665) due to the small number of measurement items. One item of the UC construct was 
dropped due to low and insignificant loadings (SL = 0.21). Another item was added to the FPC construct 
to improve the applicability to the research context. 
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Construct Items Standardized Loadings Cronbach’s Alpha 
Perceived Ease of Use PEOU1  .77  .78 
 PEOU2  .83  
 PEOU3  .80  
 PEOU4  .71  
Perceived Enjoyment PE1  .84  .82 
 PE2  .85  
 PE3  .73  
 PE4  .79  
Adequacy of Information AI1  .57  .76 
 AI2  .63  
 AI3  .80  
 AI4  .75  
 AI5  .81  
Usefulness of Content UC1  .79  .75 
 UC2  .81  
 UC3  .83  
Attitude towards Usage ATU1  .88  .89 
 ATU2  .86  
 ATU3  .89  
 ATU4  .84  
Perceived Service Quality PSQ1  .88  .66 
 PSQ2  .85  
Intention to Use ITU1  .90  .86 
 ITU2  .75  
 ITU3  .85  
 ITU4  .85  
Familiarity with the Product Category FPC1  .92  .89 
 FPC2  .89  
 FPC3  .83  
 FPC4  .83  
Need for Interaction  NFI1  .79  .80 
 NFI2  .83  
  NFI3  .89  
Table 14: Constructs, loadings and scale reliabilities 
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4.5 Results 
A review of the existing literature did not reveal a prior instance in which a sample was segmented based 
on technology acceptance. The present study provides a segmentation approach using the process 
outlined in Figure 11. Building on attitudinal and behavioural aspects of technology acceptance, a three-
step approach was applied as recommended by Singh (1990) using the statistic software SPSS.  
The first step was to identify outliers using the single-linkage procedure, which tends to fuse extreme 
values at the end of the clustering process due to its so-called chaining phenomenon (Griffiths et al., 
1984). One case was found that did not fit any of the clusters. It removed from the data set. 
As a second step, a hierarchical cluster analysis based on the factor scores was conducted using Ward’s 
algorithm, which has proved to be very effective in finding the optimal number of clusters when outliers 
are removed (Punj & Stewart, 1983). A screeplot (Appendix 4) indicated that two clusters are convenient 
for the data. Additionally, the Mojena stopping rule was calculated (Mojena, 1977), which also 
supported the finding that a two-cluster solution is most suited to the data (Appendix 5). The 
classification split the sample into clusters comprising 137 and 92 cases respectively (Table 15). Some 
researchers criticize the calculation of a cluster analysis based on factor scores, claiming that it implies 
Figure 11: Segmentation procedure model 
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a loss of information and leads to less accurate segments (Ketchen & Shook, 1996). To address this 
criticism, the suggestions of Ketchen & Shook (1996) was followed and cluster analyses calculated for 
both the factor scores and the raw items. The results display a high degree of similarity. Due to the large 
number of raw items, these clusters were difficult to interpret. Hence, the factor-cluster approach was 
followed, which is characterized by a clearly comprehensible outcome due to the use of well-established 
constructs, the meanings of which were clearly defined in extant studies (Frochot & Morrison, 2001).  
 
Cluster 1  
(n = 137; 59.8 %) 
Cluster 2  
(n = 92; 4 .2 %) 
Technology Acceptance mean mean 
Attitude towards Usage 4.3 3.3 
Perceived Service Quality 4.0 2.9 
Intention to Use 4.2 3.1 
Perceived Ease of Use 4.4 3.9 
Perceived Enjoyment 3.7 3.2 
Usefulness of Content 4.2 3.6 
Adequacy of Information 3.8 3.1 
Psychographic User Characteristics mean mean 
Familiarity with the Product Category 2.7 3.4 
Need for Interaction  3.4 4.0 
Table 15: Cluster centres and user characteristics of the end solution 
In a third step, a non-hierarchical cluster analysis using k-means was conducted to obtain the final cluster 
solution. The mean values from the preceding hierarchical analysis were used as initial cluster centres 
and distances were calculated using the simple Euclidean distance. The iteratively calculated end 
solution of the cluster centres and the other profile characteristics for the two clusters are shown in Table 
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15. A graphical representation of the mean values of the constructs in each cluster can be found in 
Appendix 6. 
The one-way analysis of variance (ANOVA) shown in Table 16 indicates which dimension of 
technology acceptance contributes the most to the explanation of the generated clusters: The F-values 
and the statistical significance are evidence of how well the respective factor distinguishes between 
groups (Hair et al., 2013). The factors ATU, PSQ, and ITU display by far the highest F-statistics and 
appropriate mean square errors, which suggests that they are the most suitable for distinguishing 
between the clusters. The technology acceptance drivers AI, UC, PEOU, PE, NFI, and FPC exhibit 
smaller F-values. Nevertheless, all of them are proved to be significant on a level of 1 %. 
Factor 
Mean 
Difference 
Mean Square 
Cluster 
Mean Square 
Error 
F Sign. 
Attitude towards Usage 1.01 56.31  .30 189.56  .000*** 
Perceived Service Quality 1.22 82.06  .45 183.70  .000*** 
Intention to Use 1.07 62.68  .36 173.37  .000*** 
Adequacy of Information  .74 3 .24  .27 113.45  .000*** 
Usefulness of Content  .66 33.68  .30 8 .99  .000*** 
Perceived Ease of Use  .54 15.90  .33 47.83  .000*** 
Perceived Enjoyment  .53 15.39  .41 37.66  .000*** 
Need for Interaction - .57 17.71  .63 28.19  .000*** 
Familiarity with the Product 
Category 
- .63 21.64  .90 23.93  .000*** 
NOTE: *** p < .001     
Table 16: Results of the ANOVA 
On the basis of these analysis findings the segments may be labelled:  
1) Self-service enthusiasts, comprising 59.8 % of the sample, represent those users who have an 
exceptionally positive attitude toward using the SST and also have a high perception of the 
delivered service quality. Therefore, they have a strong intention to use the technology again. 
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The expected output of the SST, respectively AI, UC, PEOU and PE, is evaluated better 
compared to the other cluster. Moreover, the cluster is characterized by people with a lesser 
familiarity with the product category and a lesser need for interaction with a salesperson.  
2) Self-service casuals, comprising 40.2 % of the sample, represent those users who have a much 
less positive attitude towards the SST and a low perception of the service quality compared to 
the first cluster. Accordingly, the usage intention is also limited. AI, UC, PEOU and PE are only 
rated on average in this cluster. At the same time, users from this segment exhibit a high 
familiarity with the product category and greater need for personal interaction. 
4.6 General Discussion 
4.6.1 Conclusion 
The cluster analysis came up with two distinctive segments. The details are summarized in Table 17. 
The first cluster evidently stands out due to a higher level of technology acceptance in general. 
Particularly, perceptible differences can be found concerning ATU (cluster 1 = 4.3; cluster 2 = 3.3) and 
ITU (cluster 1 = 4.2; cluster 2 = 3.1). Both are assessed better by the first segment, which is thus more 
likely to use the SST again. Furthermore, in the case of the self-service enthusiasts, the SST provides a 
higher level of PSQ than the self-service casuals (cluster 1 = 4.0; cluster 2 = 2.9). Obviously, self-service 
enthusiasts are more likely to adopt SSTs as they perceive relative advantages compared to the 
traditional way of gathering information (Rogers, 2010). 
Moreover, the PEOU (cluster 1 = 4.4; cluster 2 = 3.9) and PE (cluster 1 = 3.7; cluster 2 = 3.2) is rated 
more highly by self-service enthusiasts who face a buying decision. The same applies to the evaluation 
of the information quality consisting of AI and UC provided by the SST. It was found that self-service 
casuals did not recognize the benefit of information provided by the SST for their individual buying 
decision to the same degree (AI cluster 1 = 3.8; AI cluster 2 = 3.1 and UC cluster 1 = 4.2; UC cluster 2 
= 3.6).  
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Cluster 1 
self-service enthusiasts 
(n = 137; 59.8 %) 
Cluster 2 
self-service casuals 
(n = 92; 4 .2 %) 
Technology Acceptance     
Attitude towards Usage (+) (-) 
Perceived Service Quality (+) (-) 
Intention to Use (+) (-) 
Perceived Ease of Use (+) (-) 
Perceived Enjoyment (+) (-) 
Usefulness of Content (+) (-) 
Adequacy of Information (+) (-) 
Psychographic characteristics and usage behaviour  
Familiarity with the Product Category (-) (+) 
Need for Interaction  (-) (+) 
Product comparison tool usage (-) (+) 
Price filter usage (+) (-) 
Ability to make a buying decision  (+) (-) 
NOTE: (+) higher value compared to the other cluster; (-) lower value compared to the other cluster 
Table 17: Summary of the segmentation results 
Regarding the psychographic characteristics, the findings reveal that customers from the first cluster are 
characterized by a low familiarity and limited knowledge of the product category compared to the self-
service casuals (FPC cluster 1= 2.7; FPC Cluster 2 = 3.4). At the same time the need for interaction with 
a salesperson is considerably higher in the self-service enthusiast segment (NFI cluster 1 = 3.4; cluster 
2 = 4.0). This can be explained as follows: Customers need information to identify a suitable product 
and make a well-founded buying decision (Berry et al., 2010). The necessary product information can 
be acquired from two different sources: Firstly, prior knowledge, which refers to experiences from 
former buying decisions and examinations with similar products stored in the memory (Srinivasan & 
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Agrawal, 1988). People who believe they have a high level of knowledge of the relevant product 
category such as the self-service casuals also believe that they have enough information in their internal 
memory and that additional information will not create any additional value. And secondly, external 
searches, such as point-of-sale media and service technologies (Chaney, 2000). People without 
considerable prior knowledge, such as the self-service enthusiasts, especially tend to minimize the level 
of perceived risk involved in the buying process by collecting external information (Bennett & Harrell, 
1975). Therefore, the findings are in line with the work of Schmidt and Spreng (1996), who demonstrate 
that additional information offers greater value to customers with a low level of product knowledge and 
a high degree of uncertainty. However, it is not surprising that the PSQ, ATU and the ITU are assessed 
better by self-service enthusiasts. Members of this cluster have a greater need for general information 
and therefore, by providing a set of relevant products, the SST seems to be more helpful for making a 
well-founded product choice. In turn, members of the self-service casuals segment are more familiar 
with the product category and have a greater need for personal interaction with a salesperson to receive 
answers to very specific requests.  
With regard to the SST usage behaviour, the price filter seems to be more relevant for the self-service 
enthusiasts segment (cluster 1 = 72.3 %; cluster 2 = 65.2 %) whereas the product comparison tool is 
used more often by self-service casuals (cluster 1 = 12.4 %; cluster 2 = 28.3 %). Hence, the usage of 
filter applications within the two clusters indicates a different relevance of information. Self-service 
enthusiasts seem to make a product choice based on the price rather than on quality features. Overall, 
93.4 % of them stated that they were able to make a buying decision for one of the products offered in 
the virtual shelf after using the SST compared to the self-service casuals with only 59.8 %.  
4.6.2 Implications for Research and Practice 
Retailers providing self-service technologies must effectively segment potential users in order to 
increase the fit between to benefits of the technology with the needs of the user segment with the highest 
adoption likeliness. Especially in the introduction period, it appears crucial to identify prospective 
adopters. This study demonstrates the viability of identifying distinctive consumer segments. By 
showing that distinct and meaningful customer segments can be established based on technology 
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acceptance behaviour, it confirms the assumption that a technology does not fit the needs of all users to 
the same degree. 
This study deepens the current understanding of technology acceptance by conducting an in-depth 
segmentation study based on TAM constructs and proposes an alternative way of carrying out 
technology acceptance studies that takes the heterogeneous user behaviour into account. The 
investigation came up with two clearly separated clusters. A significant proportion of present research 
from other context such as banking technologies also employs a similar dichotomy in empirical 
investigation (e.g. Gilly & Zeithaml, 1985; Gerrard & Cunningham, 2003; Akinci et al., 2004). The 
stability of the cluster solution is especially remarkable as the sample used in the empirical analysis was 
proportionally homogenous in terms of demographic characteristics. Consequently, the results are in 
line with the findings of Lee et al. (2010), who discovered that demographic factors only have an indirect 
effect on the acceptance of SSTs. Moreover, the findings of McKenna et al. (2013) were supported who 
showed that individual adoption constructs are linked to technology-based service offers. The findings 
on the present study can serve as the basis for developing marketing strategies to target the segments in 
a differentiated manner.  
Furthermore, the results are relevant since prior research indicated that the usefulness of a technology 
does not lie in the system itself, but in the output delivered by the SST (Dabholkar & Bagozzi, 2002). 
The value of the output in turn depends on the specific context of use and personal characteristics of the 
user. In the analysis, strong evidence for a self-service enthusiasts segment is found that consists of 
customers who have a high level of SST acceptance along with a positive service quality perception. 
The members of this segment benefit the most from the information provided by the technology due to 
their limited knowledge about the product category and a resulting need for information to make a well-
founded buying decision. Hence, these customers are highly relevant as the target group for technology-
based self-service providing a basic set of information crucial for their product choice. Retailers are 
recommended to provide a great depth of information to ensure meaningful search results for every 
representable user request which is in line with Ahn et al. (2007). Moreover, only highly specific 
information should be displayed as output to reduce complexity (e.g. one concrete product 
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recommendation instead of ten products matching the applied filter criteria). Altogether, it seems 
reasonable to organize access to the information in a similar way to a sales conversation, e.g. by starting 
with an indirect needs assessment by asking for the usage intentions of the product.  
Unlike the first segment, self-service casuals are less convinced about the service delivered by the SST. 
The values across all factors of acceptance are considerably lower compared to self-service enthusiasts 
while the need for personal interaction and the level of product knowledge are higher. As the highly 
specific needs of those customers cannot be standardized and satisfied adequately through the use of an 
interactive information system, salespeople should not be replaced by technology. Hence, the SST 
should be implemented permeably and serve as a digital interface between customer and salesperson, 
e.g., by including a “call a salesperson” button. Salespeople might use a portable version of the SST as 
a support system in sales consultations in order to enrich their didactic competence and flexibility 
through a technology’s depth of information (Spreer & Gutknecht, 2015). Thus, SSTs can be seen as a 
supplementary tool that relieves salespeople of repetitive tasks and enables them to focus on more 
complex customer requests.  
4.6.3 Limitations and further research directions 
As discussed above, the findings of the present study contribute to the academic literature and provide 
concrete managerial implications. However, as in any empirical research, there are possible contentual 
or methodological limitations that require further consideration.  
The replication of the present study in a field environment is recommended to confirm the proposed 
segmentation. Moreover, as the continuous usage of technology is absolutely crucial for retailers, further 
research should examine the actual behaviour in addition to the behavioural intention. Therefore, on 
should conduct longitudinal studies which analyse possible dynamic effects between the clusters that 
might occur when the technology-related user characteristics change over time. This addresses the 
general idea of Rogers diffusion theory (2010) that adoption takes place over time and should not be 
perceived a stable construct. Moreover, the relevance of the portability and size of the device screen in 
question (kiosk terminal vs. Tablet PC vs. Smartphone) needs to be taken under consideration to identify 
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the most proper technological basis for SSTs. Finally, the importance of salespeople for successful 
selling has already been underlined. The comparison between SST and mobile technologies supporting 
salespeople could shed some light on the question as to how important face-to-face interaction is in 
retailing.  
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Appendix 
Appendix 1: Screenshots from the software application 
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Appendix 2: Construct measurement scales 
Factor 
 Item Source 
Perceived Ease of Use 
1 Learning to operate the SST is easy for me. 
Davis (1989) 
2 I find the SST easy to use. 
3 My interaction with the SST is clear and understandable. 
4 It is easy for me to become skilful at using the SST. 
Perceived Enjoyment 
1 Using the SST will be enjoyable. 
Dabholkar (1996) 
2 Using the SST will be fun. 
3 Using the SST will be interesting. 
4 Using the SST will be entertaining. 
Adequacy of Information 
1 Complete product/service description 
Yang et al. (2005) 
2 Information comprehensiveness relative to other sources of information 
3 Complete content 
4 Sufficiency of information 
5 Detailed contact information 
Usefulness of Content 
1 Relevant information to the customer 
Yang et al. (2005) 2 Up-to-date information 
3 Valuable tips on products/services 
Attitude towards Usage 
1 Using the SST is a good idea. 
Venkatesh et al. (2003) 
2 Using the SST is a wise idea. 
3 I like the idea of using the SST. 
4 Using the SST is pleasant. 
Perceived Service Quality 
1 I would say that a store with SST provides superior service quality to a store 
without SST. Brady and Cronin 
(2001) 
2 I believe that the SST offers excellent service. 
Intention to Use 
1 I will try to use a similar SST again. 
Ajzen (1991) 
2 I plan to use a similar SST when I need information the next time. 
3 I intend to use a similar SST in the future. 
4 Where possible, I would use the SST. 
Familiarity with the 
Product Category 
1 I am experienced in buying products from this category. 
Raju (1977) 
2 I have the knowledge to choose the right product from this category. 
3 Other people ask me for advice when looking for a product from this category. 
4 I am familiar with products from this category. 
Need for Interaction 
1 Human contact in providing services makes the process enjoyable. 
Dabholkar (1992) 2 I like interacting with the person who provides the service. 
3 Personal attention of the person who provides the service is important to me. 
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Appendix 3: Dendrogram for the identification of the number of clusters 
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Appendix 4: Screeplot for the identification of the number of clusters
 
 
 
Appendix 5: Application of the Mojena stopping rule 
Number of Fusions Number of Clusters Fusion Coefficient ɑ𝑖 Standardized Fusion Coefficient ɑ̃𝑖 
1 9 34.094 -2.525 
2 8 83.548 -2.182 
3 7 143.283 -1.768 
4 6 23.500 -1.163 
5 5 325.020 - .507 
6 4 488.886  .629 
7 3 723.831 2.258 
8 2 1156.388 5.257 
    
The standardized fusion coefficient exceeds the critical threshold of 2.75 in a two-cluster-solution 
(5.257). Consequently, the results support the findings of the analysis of the dendrogram and the 
screeplot. 
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Appendix 6: Graphic representation of the clusters’ mean values 
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5 General Conclusion 
5.1 Research and Practical Implications 
This thesis aimed to address unanswered challenges in research to address the presented challenges of 
mobile services in the retail environment concerning (1) the analysis of the drivers of mobile service 
acceptance at the PoS (2) the relationship between acceptance and behavioral intention (3) and the 
exploration of different segments based on their acceptance of mobile services. 
As one of the thesis objectives was to deepen the understanding of mobile service acceptance in-store 
the relation between the driver of acceptance as well as the behavioral intention based on the technology 
acceptance model by Davis (1989) was examined. The findings of Papers 1 and 2 add to the 
understanding of the mobile service acceptance at the point of sale for searching and evaluating products. 
The findings of studies 1 and 2 affirms that utilitarian benefits are important driver of the mobile service 
acceptance. As, the value creation using the mobile service offers useful information to the customer to 
support the customer’s path to purchase.  
To gain a deeper understanding of the utilitarian aspect within the technology acceptance model 
respectively, the perceived usefulness study 2 focused on the value of information and the influence on 
the acceptance. It was found that the quality as well as the quantity have a significant relevance to the 
evaluation of mobile service. Moreover, the results demonstrate that the quality is more important than 
the quantity. As retailers try to increase their presence on mobile devices via Apps the risk of choice and 
information overload increases significantly for shoppers (Shankar et al. 2016). Thus, the results are 
highly relevant to the information design delivered by a mobile service. This gives an answer to 
marketers thinking about how to optimize their mobile app design (Shankar et al., 2017). 
As the hedonic aspect of a technology is reflected in the ease of use as another driver of technology 
acceptance, enjoying the usage of the mobile device as a kind of shopping assistant seems to also be 
relevant. Unexpectedly, this only holds true for study 1 but not for study 2. Perhaps, this can be explained 
by the different retail sectors. Whereas study 1 deals with consumer electronics which has a strong 
relation to hedonistic aspects by itself (Chuang and Li, 2016) study 2 investigates mobile services in the 
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context of do-it-yourself retailing. More precisely, the study is conducted using the product segment of 
drilling machines, which are used to achieve a defined goal for example to complete a DIY project.  
Furthermore, both studies show the basic prerequisite for the ease of use regarding user acceptance. 
Concerning this matter, the overall user experience should be the first priority and should keep to the 
usual standards known for good usability. It can be assumed, that the product type has an influence on 
the driver of acceptance. 
The relationship between acceptance and behavioral intention has hardly been examined. This thesis 
contributes to research by analyzing mediation effects between technology acceptance and behavioral 
intention. By offering a value-added service through the mobile device of the customer, the retailer can 
enhance the customer`s in-store experience with positive consequences for the retailer. This is confirmed 
by the results of study 1 and 2, which demonstrate that perceived service quality as well as the intention 
to patronage a retail store is also relevant for technology acceptance as it mediates the relationship 
between the attitude and behavioral intentions. This is highly important for the retailer because the risk 
of losing the customer during his customer journey to the competition is much lower as if the customer 
is looking for websites from other (online) retailers. 
In the previous section we learned how users interact with a mobile technology at the point of sale and 
which drivers influence the acceptance. Study 3 has identified different segments based on the customer 
acceptance of mobile services. The results show that a group of users consider mobile services 
supporting the in-store decision process to be helpful and convenient (Maity & Dass, 2014). From a 
practical point of view, it is important for retailers to know their target group and address the segment 
with the highest adoption likelihood. Especially in the introduction period, it appears crucial to identify 
prospective adopters. Therefore, the early involvement of users in the development process to ensure 
that the technology meets the customer’s requirements and offers a real value.  
1.1 Limitations and Further Research  
This thesis has built a foundation to understanding how people react to mobile services. Moreover, we 
are better able to explain why some users are more likely to use it than others. Retailers can now create 
incentives and improve their mobile service technologies. Nevertheless, this may not hold true for all 
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retailers in the same way. Such mobile services as described in this thesis are well suited for retail 
segments characterized by a high standardization potential for customer questions and a low staff density 
with a large sales area at the same time. Thus, the acceptance in other retail segments (e.g. perfume store 
or small boutiques) can deviate from the sectors presented here and is worth further examination. 
A number of limitations and suggestions of how to address them in future studies have been discussed 
in each study. This chapter provides some inspiration for new areas of research that arise from this 
dissertation as a whole. 
First, we want to address two special properties of the considered technology: the mobility and the 
ownership of the system. Unlike other in-store technologies, such as self-service terminals or checkout 
counters, mobile services can be used anywhere in the store. This begs the question to whether or not 
the mobility of the system is a relevant influencing factor for usage and adoption (Rauschnabel & Ro, 
2016). Particularly for the product search and evaluation, the direct proximity to the product seems to 
be very important. For instance, features like scanning a product or using augmented reality (Spreer & 
Kallweit, 2014) make the search easier and convenient. Therefore, further research should investigate 
the role of mobility within the technology acceptance model.  
Additionally, most of the research in the field of in-store technology has focused on systems owned by 
the retailer (Pantano & Viassone, 2014). This thesis conducted mobile services, which are running on 
the customer's device and offer a service independent of time and place as well as a high ability of 
personalization (Ström et al., 2014). The customer's smartphone is a very private property and most of 
owners have an extremely close relationship with their phone. A study found that 61% of people check 
their phones 5 minutes after waking up (Genter, 2016). This may turn to more trust in the technology 
and could be another important driver of acceptance.  
Surprisingly, little attention has been given to the relationship between acceptance and behavioral 
intention. As demonstrated in the thesis, acceptance by the customer has positive consequences for the 
evaluation of the retailer. Since the investigations of the studies presented before refer only to the 
behavioral intention, the investigation should be repeated in a field setting with customers in a real-need 
situation to confirm the proposed research model and the results. Regarding this, the effect of the mobile 
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service usage on some of the key store dimensions, e.g. number of visits, purchase frequency, value of 
the shopping cart or customer satisfaction over an extended period of time, would be of great interest.  
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